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“Powdered iron . . . it’s being used more and 


; more for working parts in our products . . .” 
devoted exclusively to: 







Robert Ruth, project engineer 
DIE CASTINGS 
Edward W. Forth, v.p - manufacturing 


INVESTMENT CASTINGS 
SEE PAGE 34 


ERMANENT MOLD CASTINGS 


PLASTER MOLD CASTINGS 


POWDER METALLURGY 


*y SHELL MOLD CASTINGS 





ALUMINUM | 


@ All alloys are quality controlled. Free from impurities 
and gas. 


®@ Standard and special alloys to your specifications. 


@ Shipments are palletized for easier handling and storage. 


@ For TROUBLE-FREE production of QUALITY CAST- 
INGS and DEPENDABLE SERVICE specify aluminum 
alloys from Aluminum Smelting & Refining Company. 


Aluminum Smelting & Refining 


COMPANY, INC. 


BEDFORD, OHIO 
TELEPHONE CLEVELAND MOntrose 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MElrose 8-5541 


DETROIT. MICHIGAN 
Pp. Oo. BOX 4014 ° PHONE VErmont 7-9962 


ro BoM Be Mor 


® Uniform superior quality alloys produced under quality 





controlled methods. 
B All alloys to your specifications. 
@ Palletized for fast efficient handling and storage. 


®@ Be sure of TROUBLE-FREE production, QUALITY 
CASTINGS and DEPENDABLE SERVICE, call Certified 


Certified Alloys 


COMPANY 


BEDFORD, OHIO 
TELEPHONE : CLEVELAND MOntrose 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MElrose 8-5541 


DETROIT, MICHIGAN 
Pr Oo. BOX 4014 ° PHONE: VErment 7-9962 


LOS ANGELES PLANT 
9323 BERMUDA ST., RIVERA, CALIF. ° PHONE: OXferd 9-9610 
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7 DIE SET-UP 
Catioa! Settee! Sif! 


Built-in Rack and Pin- 
ion permits use of a 
ratchet wrench to 
quickly move the com- 
plete die-locking os- 
sembly in place to 
accommodate various 
sizes of dies 


Die-Lock Valve can be 
shut off and by-passed, 
with Inching Valve as- 
suring added safety 
when setting up die. 
This permits instonta- 
neous, micromatic 
control. 





Faster set-up time is just one of the many “bonus” 
features which make Cast-Master today’s ovt- 
standing choice in die-casting machines. To get 
the complete “bonus” story, send for the Cast- 
Master catalog, containing illustrations and 


specifications on eight new models 
SEND FOR CATALOG TODAY! 


EASTERN REPRESENTATIVE: Milton Harmon, 18 Rock Road, Milford, Connecticut 


a | 2123 HAMILTON AVE. 
Cast-Master Tuc. CLEVELAND 14, OHIO 
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THOMPSON PRODUCTS 
ANNOUNCES A NEW 
IMPACT-EXTRUDED PISTON 


100% Greater Fatigue Strength 


Up to 30% Lighter 


Up to 50% Stronger 


No Increase In Cost 


tograph show's the continuous 
gives 50% added strength 
Impact-Extruded Piston, 


HE all-new Thompson Impact-Extruded Piston is 
the first lightweight piston especially designed and 
engineered for all automotive engines. This new piston 
will soon be available to manufacturers of piston engines. 


Made by an impact-extrusion method, this new piston 
is heat treated for higher tensile strength, greater duc- 
tility and 100% increase in fatigue life 
For over 50 years Thompson Products has been 
designing and precision manufacturing automotive parts 
to the closest tolerances known to the industry. Con- 
stant metallurgical research and experimentation join 
with this design and manufacturing to bring this new, 
lighter, stronger piston to the automotive builder at 
no increase in cost. LIGHT METALS DIVISION 
For complete information on this newest Thompson 2269 Ashland Road « Cleveland 3, Ohio 
development, write, wire or phone Light Metals Division, 
Dept. PM-5, Thompson Products, Inc., 2269 Ashland Rd., 
Cleveland 3, Ohio. 


For more information circle No. 64 on the Reader Service Card 
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FEATURE ARTICLES 


31 


32 


DESIGN FOR APPEARANCE .. 


die casting. 


RECOMMENDED MELTING PRACTICE FOR SMALL HEATS, Port One 


An outline of general and specific problems encountered in investment 


. from drawing to chromium plated zinc 


casting. 
WORKING PARTS FOR POWER TOOLS MADE FROM IRON POWDER. 


A review of three interesting components of a radial saw. (Cover Story) 


HIGH SILICA GLASS .. . STABLE MOLD MATERIAL FOR CASTING 
METAL. A report on a new method of precision casting 


DESIGNING FOR DUAL USE. A way to cut down 
FLUXING PRACTICE FOR ALUMINUM ALLOYS 


melting. 


PRECISION LEAD CASTINGS AT LOW COST. 
ishing of toy gyros. 


ADDING COPPER TO IRON POWDER COMPACTS, Part Two. 
ELIMINATE MILLING .. . THE MOST EXPENSIVE OPERATION. 
A CHOICE OF CASTING METHODS FOR ENGINE PARTS. 


» die costs 


Some pointers for 


jue casting and fin 


FINISHING SECTION 


51 
58 


COLOR BOOSTS ADDING MACHINE SALES 
HOW TO COLOR ANODIZE ALUMINUM 


REGULAR DEPARTMENTS 


Between the Lines Opportunities 


Recent Patents New Products 
Data in Ads 


Casting About > Industry News 


Useful Liter ature 


News -About People 


PRECISION METAL MOLD ; ntre¢ 4 Ic nm mogazine, Readers must qualify 


to receive it. Requests f 
od title 


of the ¢ wing information: name 


company roduced at that company oddress 


Exceptions: certain te raries onsuitants ciatior etc., moy receive subscrip 
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Subscription rates 5. and s$@S5/09 5. of © years. Canode % per 


Fore 


gn — $7 ar | 3do £1.10 per ar, payable in Sterling to L« 


office. Single copies o able c 50¢ o 2% 40¢ each: over 25 


each 
Pub 


shed month is 5 s cc rc 3 rc on ation of St. Joseph Michigan 
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if you can do it with light alloys... 
you can do it BETTER with PMD dies! 

















SHELL MOULDING PATTERNS 


Special 
E : Yes, if you produce light alloy castings, you can do it better 
quipment with PMD dies! Longer service life, minimum starting prob- 
e lems, lower overall tooling costs—these are plus advantages you 
get from PMD! 
Permanent iets One of America’s largest independent producers of dies, molds, 
Operating Devices special machines and molding devices, Permanent Mold Die 
D.C. Casting Units Company offers every facility to do the job right! Complete 
design-engineering service skilled, experienced personnel 
Billet Molds plus the specialized tools and equipment to meet every 


Coilers for Tubing requirement 


Trim Di PMD dies and molds are guaranteed to perform to your speci 
wae Cues fication! For the right solution to your tooling problems call 


COMPLETE DESIGN AND in a PMD specialist. Write or phone today! 


ENGINEERING SERVICE 
anaes PERMANENT MOLD DIE COMPANY, INC. 
2273 East Nine Mile Road - Hazel Park, Michigan 
Phone: SLocum 7-8100 





WRITE TODAY FOR YOUR COPY OF 
THIS NEW PMD REFERENCE CATALOG! 
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... most likely DOLLIN engineers 
have already solved your problem! 


Consulting Dollin engineers at the design stage of 
any die-casting most often results in a better part, 
at lower cost. Tap the vast experience gained in 26 
years of designing and producing zinc and aluminum 
die-castings in practically every shape, size and 
complexity. 





LARGE CASTINGS. Aluminum castings made on lorge Dollin engineers and die-makers have solved the 
cold chamber type, high pressure machines. Lorge 


| Y ‘ 
sine coafings nade on tage plunger type machines. most complex problems of design—developed unique 


and ingenious techniques that greatly increase 
SMALL ZINC CASTINGS. 1000 per Ib. to 3 per ib.—made production, cut costs and improve the die-casting. 
on fully-automatic machines. More design latitude then 


other high-speed methods—attractive tool costs and . ° _ 
plese peices. Submit your next die-casting specs or samples 


te DOLLIN for engineering advice or quotation. 


DOLLIN ™ - 
Aluminum 
Dollin Corporation 614 So. 21st St., Irvington 11, N. J. 

a em ta DIE-CASTINGS 


Detroit + Louisville + Philadelphia + Pittsburgh + St. Lowis + St Paul 
For more information circle No. 21 on the Reader Service Card 
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a reminder of 


the economic and production advantages of 


shell molding 


1. Molds are dry and porous, permitting 

quick elimination of gases; minimum back 

pressure is built up. 

2. Very accurate dimensions are obtained; 
lerances of a few thousandths of an inch 
ire possible. 

3. Very smooth surfaces can be obtained on 
ist pieces, and considerable machining is 


eliminated. 

4. Fewer surface defects and smoother sur- 
faces result in stronger castings, allowing 
thinner sections. 

5. Uniformity of resin-sand mix in molds 
eliminates rejects caused by variations in 
moisture and clay content in usual molding 
sand. 

6. Cleaning of castings is minimized and shot 
blasting is practically eliminated. 

7. Some parts which formerly had to be made 
in two or more pieces to allow for machining 
may be made in one piece because of the re- 


duction in the amount of machining needed. 


PLENCO PHENOLICS 


8. Saving of metal by elimination of risers, 
by more efficient coring, etc., results in a 
much higher yield from metal used than cus- 
tomary. 


9. Contamination of casting surfaces is held 
to a minimum. 


10. More molds per day can be made with the 


same labor and space than by usual methods. 


11. Handling of sand is greatly reduced: only 
about 5% of the usual amount of sand is 
used. 


12. Handling and storage of flasks are elimi- 
nated. 


13. Unskilled labor can be used for making 


the precision molds. 


14. Molds have no affinity for water and 


may be stored indefinitely 


15. Cores being hollow and dry allow quick 


escape of gases; also, they collapse readily. 


16. More castings per unit of floor space can 
be poured at one time because molds are 


smaller and are poured in upright position. 


Plastics Engineering Company has played an important 
part in the development of shell molding since it was 
first introduced to this country in 1947. Plenco shell 
molding resins are known for their consistent depend- 
ability, and versatility. You can take advantage of 
Plenco’s experience and research in this field by writing 
or calling... 


PLASTICS ENGINEERING COMPANY 
Sheboygan, Wisconsin 
Serving the plastics industry in the manufacture of 
high grade phenolic molding compounds, 
industrial resins and coating resins. 
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iMustrating complete set of 
Electric Driil Castings made 
in close cooperation with 
the Engineers and Designers 
at Signal Electric Division 

of King-Seeley Corporation 





Be 


Stand-by Designers 





with 
MADISON-KIPP 


a ar ak AN zinc and aluminum 
hee ee off cpicial ot sealer Gidlinaens die castings 


to develop eye appeal or other sales advantages. 
When die castings are involved, the skilled and 
seasoned Madison-Kipp mechanics can often offer 


valuable service in the pre planning stage of pro 


Our customers of long standing usually send us their 
rough layouts for review because 
; :; , 
be important in advancing time sche lules and 


establishing economies of mar 


Please clip this ad as a reminder to contact us when 


} 


you have dle casting requirements. 


MADISON-KIPP CORPORATION AZ 


213 WAUBESA STREET © MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics e Experienced in Lubrication Engineerir \riginators of Really High Speed Air Tools 
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THE COMING STRUGGLE AMONG METALS to provide components 


TOOL for the automotive and household appliance indus- 


tries will be fought not only on the basis of price-per- 
AND MOLD pound and physical properties, but also on the finish- 


CORPORATION ing line. The cost of applying a finish can be many 

times the basic cost of the casting or stamping, and 

therefore, is a prime target for cost reduction studies 

Se a Now, a number of new finishes and finishing tech- 

_ niques are coming into producticn lines which may 

prove to give the margin of difference in the choice 

of designers who are considering zinc, aluminum and 

steel as possible alternatives. Vacuum metallizing, a 

DESIGNERS & newer development in applying bright finishes, was 

introduced recently to PMM’s readers. In this issue, 

we present an article on color anodizing of alumi- 

FABRICATORS num, a process which the editors of PMM feel may 

have major impact on automotive design and also 

on the increased use of die cast aluminum within 

the next several years. The article begins on page 
58. 


BETWEEN THE 





BETWEEN BUYER AND VENDOR OF CASTINGS, there are many 
areas of negotiation and agreement with regard to 
quality control. Such questions as: When are devi- 
ations from the print necessary? What inspection 
should be required and by whom? Should the buyer 
approve the vendor’s tooling? What should the 
buyer check on first samples? A major paper dealing 
with these and many other phases of the buying of 
investment castings will appear in three parts, be- 
ginning in the December issue of PMM. We feel that 
this article by Charles Yaker of Misco will be must 
reading for all castings buyers. 








QUALITY 


MOLDS 
for the 


DIE CASTING 
INDUSTRY 


| C-CLAMPS BY POWDER METALLURGY illustrate the physical 

properties attainable using conventional metal 
powder fabricating techniques. This is one of three 
new and unusual applications of powdered metal 
parts in the manufacture of a radial saw presented 
in an article beginning on page 34 of this issue. Be- 
sides the ability to compete with machined bar stock 
on a cost basis, powdered metal parts are also being 
used increasingly where properties of wrought ma- 
terials are needed 


ieee 


Complete designing 


and engineering. 


PRODUCT STANDARDS have become increasingly important, not 
only as a means of establishing a common language 
between supplier and purchaser, but also as a means 
of cutting costs by avoiding non-standard practices 
and implementing product design. In December, 
PMM will present new material on product stand- 
ards pertaining to die castings and powder metal- 

| lurgy. The sixth in a series of design standards from 

the American Die Casting Institute will be pub- 

5005 West Armitage Ave. lished, (followed by others in subsequent issues) 

: and a data sheet from the Metal Powder Association 
Chicago 39, Ill. rary ager sua 
correlating all available standards pertaining to 

powder metallurgy 


Modern plant & 
equipment 
includes BG-214 x6 & 


BL-3620 Keller Duplicators. 


ee ee ewe wee ee eee eee eeeeesd 





BErkshire 7-0800 
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REED-PRENTICE 
DIE CASTING MACHINES 


CONTROL... 
to 
speed 


production 


Simplified controls for steady, 
high-output production 


Your machine operator will turn out consistent, high-level pro- 
duction on a REED-PRENTICE Die Casting Machine. These machines 
are designed for easy, safe operationa ntrol. Here are some of 
their features: 


1. Central operator’s station controls movement of die, plunger 
and cores Equipped with easy-to-operate lever-type push 
buttons 
Convenient foot switch controls ejection plunger on cold 
chamber machines 
Automatic electric timers control machine cycle 
Lever on control station actuates core pulling cylinders 


when they are used 


Machines may be set for manual or semi-automatic operation 


Write for your free copy of booklet 


—_- 
= describing these and many other features of 
REED-PRENTICE Die Casting Machines 


REED-PRENTICE CORP. 


Worcester 4, Massachusetts 
Affiliate of Package Machinery Company 


BRANCH OFFICES: Wew York * Cleveland * Detroit * (Chicago * Buffalo * Konses City * Les Angeles 


REPRESENTATIVES: Houston — Steel & Machine Tool Sole: Co. * Minneapolis — Chas. W. Stone Co 
For more information circle No. 59 on the Reader Service Card 
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Thousands of these 
miniature XK120 Jag 
vors (1) ore molded 
eoch hour from mu! 
tiple steel cavities (2) 
These hobbings are 
produced rapidly and 
with a minimum of 
machining from a 


single master hob (3). 


SNe hae . c 25 > > ee d ae: 


Faster, Cheaper Tooling with... 


NEWARK DIE HOBBED CAVITIES 





To speed up tooling and cut costly machining, filing and polishing 
time . . . many plants choose die hobbing. One master hob provides 
any quantity of steel molds or dies, all of them exactly alike and each 
requiring a minimum of hand or machine finishing. Because hob- 
bing is a cold flow, high pressure operation (over 100 tons per 
sq. in.) each cavity acquires a closer surface grain structure. This 
assures faithful retention of the finest detail . . . plus a luster that 


would be difficult to accomplish by machine finishing. 


W RITE for your free copy of ‘How and When to Hob.” 
Or let us discuss directly how Newark's complete die 
hobbing facilities and experience with all sizes and types 


of cavities may benefit you. No obligation, of course. 


For more information circle No. 50 on the Reader Service Card 
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A review 
of recent 
U.S. Las 


A METHOD OF JOINING pre-sin- 
tered shaped bodies of refractory 
oxide together while retaining their 
shapes. The bodies are held in con- 
tact with each other under a pres- 
sure of from % to 1 ton per square 
inch of contact surface while they 
are at a sintering temperature in 
the range of 1400C to 2000C. 
(Patent No. 2,717,225—Sintered 
Refractory Mass—Albert Ethe- 
ridge Williams — issued Sept. 6, 
1955) 


A DIE CASTING MACHINE with 
an interlocking hydraulic system 
The controls operate at a low pneu- 
matic pressure to actuate the mech- 
anism which operates under high 
pressures, 
(Patent No. 2,717,433—Metal Cast- 
ing Machine—Paul J. McGervey, 
Jr.—assigned to The Richardson 
Co.—issued Sept. 13, 1955) 


A PROCESS FOR PREPARING a 
complex fluoride salt of titanium, 
specifically potassium fluotitanate 
K.TiF;. Potassium fluoride is added 
to an aqueous solution of hydro- 
fluoric acid and titanium tetrachlo- 
ride is added to the resultant liquid 
The potassium fluotitanate is then 
crystallized out of solution 
(Patent No. 2,717,197 — Complex 
Fluoride Salts of Titanium—Ger- 
ald Taylor Brown, assigned to 
Peter Spence & Sons, Ltd.—issued 
Sept. 6, 1955) 


A METHOD OF CHEMICALLY 
PLATING the interior of a hollow 
container with nickel. The container 
can be made of copper, silver, gold, 
aluminum, iron, cobalt, nickel, pal- 
ladium and platinum. The plating 
solution used is of the nickel cation- 
hypophosphite anion type having a 
predetermined composition that is 
characterized by a high plating rate 
at a temperature within a given 
range near the boiling point of the 
solution 
The container to be plated is ro- 
tated about a horizontal axis and is 
at least partially filled with the plat- 
ing solution. The solution is con- 
tinuously circulated through the 
container to be plated at a rate that 
will maintain both temperature and 
composition within limits 
(Patent No. 2,717,218 — Chemical 
Nickel Plating Methods and Ap- 
paratus—Paul Talmey and Wm. J 
Crehan, assigned to General 
American Transportation Corp 
issued Sept. 6, 1955) 





' 


Lett Buy tt 


CASTINGS 


S “ed PRECISION / 


neers have consistently paced the die casting industry in 





new and better ways to design efficiency in die castings. 





KFS 4 -E e ebecause Preci- 


sion’s rigid production and metal alloy controls assure 


our customers of top consistent quality in their die 


castings. 


FOR DEPENDAB e e because Precision’s 


extensive experience in die castings for over 46 years 
has now made Precision the world’s largest independent 


die caster. 


YOU CAN DEPEND ON A CONSTANT 
SUPPLY OF THE BEST DIE CASTINGS 
FROM PRECISION’S 9 COMPLETE PLANTS 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland, O. + Chicago, Ill. 
Kalamazoo, Mich. - Cortland, N. Y. 


British Affiliation Wolverhampton Die Casting Co.. Wolverhampton. England 


For more information circle No. 58 on the Reader Service Card 
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N TYPE “NL’’ FURNACES 
Aluminum, Zinc, Lead, Kirksite and other 
ft Metals. 


» furnaces have many uses and are particular- 

ficient when large pieces of metal or bulky 

ip is to be remelted. The iron pots have a large 

meter and a comparatively shallow bath. Avail- 

ble in choice of Hand Tilt or Hydraulic Tilt with 
Stationary Lip Pour. 


STROMAN LARGE SIZE 
REVERBERATORY FURNACES 


For melting unlimited capacities of Aluminum, 
Zinc or Brass. 


Excellent for Smelting, Extrusion Work, Die Casting, 
Permanent Mold and Foundry Melting. Built to 
meet your particular melting problem. Now in use 
in many of the largest manufacturers of castings 


STROMAN 
FURNACES 


STROMAN STATIONARY LIP POUR 
CRUCIBLE MELTING FURNACE 


For Brass, Bronze, Aluminum and other non-ferrous metals. 
Capacities from No. 60 to No. 1000 Crucible. 


These furnaces with Stationary Lip Pour that assures a constant 
pouring arc meet specific needs in handling various metals for 
the foundry, permanent mold, die casting plants and rolling mill. 
It is ideal for use with monorail or dolly ladle for large quantities 
of metal. Eliminates spillage and waste. 


STROMAN CRUCIBLE STATIONARY 
MELTING FURNACES 


For Brass, Bronze, Aluminum and other non-fer- 
rous metals. Sturdy, efficient and featuring the 
Stroman Push-Back Cover these stationary fur- 
naces are designed for peck production and 
greatest fuel economy. Oil or Gos Fire. Capo 
cities from No. 20 to No. 400 crucible 


STROMAN FOUNDRY EQUIPMENT 


e@ Oil Burners 


S 
a 


write for 

new CATAL 
just © 

alt New Equipment! 


Do it » 


oG 900 


a the press! 


ow! 


For ordinary or ex 
tremely high tempera 
tures. A type built for 
every purpose 


@ Centrifugal 
Blowers 
Precision fabricated to 
deliver combustion air 
in any desired pres- 

sure or volume 


@ Oil Pumping 
Units 

Come complete, ready 

to hook into your 

heoting system. Fool 

proof in operation 





Marc an 


ine and its produ 


eee ee eee ein te eee eeee 


3 QUARRIES 



















































































FAIRMONT CITY, ILLINOIS 
(Bast St. Louis) 


PRODUCERS OF 


smerican 


inc sales 


ompany 


Distr 


eeeeeveeeeeeeneee 


ee @eeee#eneeeeneeeneeneteeneeeeeee 
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How precision casting cut costs 84% 


on this small part 


Camco, Inc., of Houston, Texas, spe- 
cializes in oil field equipment. 

They produce a gas lift valve which 
can be installed in, or removed from, 
an oil well without pulling the tubing. 

Inside the valve is a latching cam to 
lock it in place. And that little part 
caused Camco expense and trouble — 
until they came to Inco. 

The part had to be resistant to oil 
well corrosives strong to take the 
hard so that it wouldn't 
or change shape despite 


pressures 
gall, 
years of exposure to 
sion, shock and pull. 

One 


enou h. 


S17 


corrosion. abra- 


thev tried was hard 
brittle. And costs to 
m bar stock seer ed 


metal 
but too 
machine the part fr 
ont of line. 

Nickel 
opper alloy 
hardenable 
other parts 
decided 


Camco, already using Inco 
Allovs Monel* nickel- 
and . \l nel ig 
nickel-copper alloy ir 
of the valve 


witl sults, 


to consult Ine« 


Inco engineer! 


sion investment isti - 
hard-grade nickel-copper cast alloy 


The price t the fi 


ishe d cam. in- 


cluding the cost of drilling and lap- 
ping, cut Camco’s cost on this part 
&4 per cent! 


Can You Cut Costs 
with Inco Precision Castings? 


Whenever you have a part which is 
6 inches x 5 ine hes o1 smaller. weighs 
ler 3 lbs.., starting toler- 


es as close as plus ol 


requires 
h per linear inch, and need 


fabrication steps, there 's 


you can save by having 


cision cast. 
What Alloys Can Be 
Precision Cast? 


nay obtain precisior 


etals ind 


Seven Advantages of 
Precision Casting 


ngs like Camco’ unu 
higl They also make possible the 


hard metals. Reduce 
Lead to 
Reduce 
metal scrap. Often permit the use of a 
higher alloy which otherwise would 
he too costly. Even make possible de- 
signs you previously thought imprac- 
tical to pl duce. 


use of extremely 
shop bottlenecks 


rede sign 


machine 
economies through 





Get This Helpful New Booklet 


I'rying to keep costs in line on 
some small part? Then write for 
booklet. “Cast to 


” Contains many case his- 


16 page 
Outlast 


tories 


new 


detailing how others cut 


costs with Inco precision cast- 


ings. There is a good chance this 


helpful data will suggest 


a pra 





tical way to cut vour costs, too 





| 





The International Nickel Company, Inc. 
New York N.Y 


Te 
co. 


Inco Castings 


... Precision, Sand, Centrifugal 


Wall Street 


For more information circle No. 38 on the Reader Service Card 
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NOW... fire-resistant hydraulic fluids 
at the viscosities you need— 


Celanese’ 


CELLULUBE 


SAYBOLT SECONDS @ 100° F. -— 


90 ISO 220 





The new Cellulube series of fire-resistant hydraulic fluids —in 3 viscosity 
ranges—clears the way for many new applications. 


In addition to fire resistance and excellent In the die-casting field, Cellulube 150 and 220 
lubricity, Cellulube hydraulic fluids have the are already standard hydraulic fluids. Now 
following advantages: Cellulubes find applications in... 
furnace combustion controls in steel mills 
and oil refineries . . . coke ovens, furnace 
controlled viscosity thermal stability tilters, loaders and anger ae ees elec- 
trical welders, extrusion presses, forging 
non-foaming high boiling point and multiple action presses. 


non-corrosive low volatility 


Your Celanese representative will be glad to 
give you full details. Or write for samples and 


technical data to: 24 
Celanese Corporation of America, 


Chemical Division, Dept. 589-K CHEMICALS 
180 Madison Avenue, New York 16. “Reg. U.S. Pat. Off 


HYDRAULIC FLUIDS SPECIALLY ENGINEERED FOR SPECIFIC APPLICATIONS 
For more information circle No. 17 on the Reader Service Card 
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or ae OFFERED IN THIS MONTH’S ADS 


to get any of the free 
materials described bere, 

circle the appropriate mumber on 
the service cards 

bewnd inte this issue 


. DRY FILM LUBRICATION can make 
major production economies possi- 
ble. Bulletin 426 P-10 and reprint 
DC, both from Acheson Colloids Co., 
describe materials of this type, their 
uses and applications. 


. BRONZE PERMANENT MOLD cast- 
ings that offer outstanding advan- 
tages to the designer are fully dis- 
cussed and all pertinent data given 
in the new catalog from Alcaloy, 


inc 


. TECHNICAL DATA, free samples 
and descriptive literature on the 
fluxes for zinc die casting alloys can 
be secured from Atlantic Chemicals 
& Metals 


METAL DATA BOOK and catalog 
for the investment caster and. other 
ysers of small batches of metal has 
been published by the Cannon-Mus- 
kegon Corp 


. FASTER DIE SET UP that is also 
easier and safer is described in the 
latest catalog to be issued by Cast- 
Master, Inc 


. FIRE RESISTANT HYDRAULIC fluids 
will do much to improve plant safety 
The Celanese Corp. of America has 
full technical data available on 
their Cellulube, a material of this 
type. 


. A BROCHURE FOR ENGINEERING 
and production executives has been 
prepared by Cleveland Tool & Die 
Co. It shows how to lower produc 
tion costs by having men with know 
how make your tooling. 


. A COMPLETE DATA FILE on stock 
and special die and mold compo 
nents has been prepared by the De 
troit Mold Engineering Co 


. COMPLETE INFORMATION on dry 
hearth, side dip-out furnaces is con 
tained in engineering bulletin No 
C-.80 available from Eclipse Fue 
Engineering Co 


. JET BLACK FINISH for steel, cop 
per and zinc is possible with the 
Ebonol. Technical data and advise 
are available from Enthone, Inc. 


. DIE LUBRICANTS for die castings 
are completely described and tech- 
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nical and use data given in bulle- 
tins thot are available from Fiske 


Brothers Refining Co. 


. ZINC & ALUMINUM FLUXES for 


more efficient dross separation are 
described in a bulletin from Havi- 
land Products Co. 


. THE HENNING MESSENGER, the 


house organ of Henning Bros. & 
Smith, Inc. gives information on met- 
als and alloys, new applications of 
die castings and information about 
the company. 


. HOOVER DIE CASTINGS, a book- 


let that has been issued by the 
Hoover Co. describing their die 
casting facilities and giving some 
information of aid to the designer. 


. SOUND DIE CASTINGS require 


both high locking pressures and high 
injection pressures. The new machine 
by Hydraulic Press Mfg. Co. has 
both these requirements and some 
40 other new features that are de- 
scribed in bulletin No. 5400. 


. HOW TO REDUCE COSTS through 


the use of investment castings is the 
thesis of a new 16 page booklet that 
has been published by the Interna 
tional Nickel Co. 


. INDIRECT ARC MELTING furnaces 


for small and medium sized melts 
are described in literature on the 
type PT tilting furnace from Detroit 
Electric Furnace Div. of Kuhiman 
Electric Co 


. PRECISION CONTROL of melts 


for die casting and similar opera- 
tions is best accomplished with in- 
duction heating. In bulletin 560 
Lindberg Engineering Co. describes 


these furnaces and their advantages 


DESIGNING FOR DIE CASTING is 
made simpler and results ore surer 
by follow ng the tips given in oo 


booklet from Litemetal Dicast, Inc 


. REDUCE DIE COSTS by hobbing 


when ever possible. A booklet, “How 
and When to Hob” has been pre 
pored by Newark Die Hobbing & 
Casting Co 


DESIGN AROUND STOCK sized 
bushing and bearings to lower pro 


. BARREL FINISHING can be simp 


duction costs. A complete listing of 
these stock sizes is available from 
National Molded Products Co. 


. PRODUCTION OF INTRICATE parts 


can often be simplified and the costs 
reduced through the use of plaster 
mold, non-ferrous castings. An il- 
lustrated brochure about the proc- 
ess and some of the many castings 
made is available from Ohio Pre- 
cision Castings, Inc. 


MEN & COMPANIES WITH SPE- 
CIALIZED skills can generally reduce 
production costs. How this can be 
done to the cost of casting dies and 
molds is told in a catalog from Per- 
manent Mold Die Co., Inc. 


. POSITIVE LOCKING is one of the 


first requirements of a die casting 
machine. Literature now available 
from Reed-Prentice Corp. describes 
this and other features of their ma- 
chines. 


. AMORPHOUS TYPE SILICA in mi- 


cron sizes for the investment casting 
industry is described and the chem- 
istry and physical properties given 
in data sheets from Tamms Indus- 
tries. 


. IMPACT EXTRUSIONS in cluminum 


to form such articles as automotive 
pistons is a new development of 
Thompson Products, Inc. Informa- 
tion on the process and its possibili- 
ties is available 


. TECHNICAL ADVISE AND INFOR. 


MATION on the proper use of fluxes 
and the best flux to use is available 
from Rossborough Supply Co. 


. INJECTION MOLDING machines 


for the economical production of 
plastic parts such as patterns for 
investment castings are fully de- 
scribed in information published by 
Van Dorn iron Works Co 


. STAINLESS STEEL POWDERS, their 


advantages, applications, etc. are 
given in technical data available 
from Vanadium-Alloys Steel Co 


fied by using the Abbot Method 
Details on methods, equipment and 
supplies are available from The Ab 
bott Ball Co 


{ ontinued on page 19 





Cleveland Model 400-N 
shown with cold chamber end. 


the CLEVELAND model 400-n 


Hydraulic Universal Die Casting Machine 


Here are the features of the Cleveland Model @ Ample room for die mounting, for op- 

400-N that will give you better castings, faster, eration and maintenance. 

at less cost: . , 

@ Universal construction — easily convert- 
ible for either hot or cold chamber op- 
eration. 


@ Massive, rigid construction throughout 
for dependable, economical perform- 
ance. 

Powerful die locking pressure — 400 To get the most from your die casting department 
tons, strain gauge tested. —in speed of production and quality of castings 

Rapid, smooth die closing and opening —investigate the many advantages of the Model 

for high production operation. 400-N Cleveland. Let the Cleveland sales engi 

High metal injection speeds to produce neer in your area show you how the Model 400-N 

sound, dense, hardware finish castings. can improve your die casting production with 


Safe, simple contro—manval or auto- money saved . . . or write direct for full details 
matic. 


REMEMBER, CLEVELANDS CUT COSTS 


4952 Beech Street 
THE CLEVELAND AUTOMATIC MACHINE COMPANY Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 
HARTFORD « S. ORANGE 


Monvufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 


For more information circle No. 18 on the Reader Service Card 
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SMALL MIRROR PART REFLECTS 66'% SAVING: 
GRC DIE CASTING ELIMINATES SCRAP LOSS 


Brass screw machine part made from bar -stock 
meant big scrap loss, high cost; Gries die cast part 
means no scrap loss; costs only 1/3rd as much! 


This rear view mirror component was an expensive part of the assembly when 
made of brass because so much costly metal was completely lost in machining 
(see diagram). Gries’ die casting of the same part completely eliminates the scrap 
loss. In addition, Grie design flexibility permitted casting the part with a 
“material-sav« for further cost reduction. The brass part actually was 3 times BRASS SCREW MACHINE PART 
more costly than the Gries zinc die cast part! showing scrap loss 

Ré 
peed automatic operation at low, low tool cost The rear 
view mirror part is being die cast less 
wastefully, less expensively, and more 
uniformly, at high production rates 
Gries’ unusual techniques and special 
facilities permit almost unlimited design 
latitude. No part is too small — maxi- 
mum weight, % ounce; maximum 
length 134 inches. Economical mass 
production from 100,000 to many 
millions assures lowest costs 


GRC DIE CASTING 
designed for minimum metal usage 


Send for your copy of Gries’ 
informative Die Casting Bulletin 








GRC DIE CASTS GEARS AND PINIONS A 
IN ONE PIECE FOR LOWER UNIT COSTS eqn GRIES HAS COMPLETE FACILITIES 


e we | FOR SECONDARY OPERATIONS 


In most cases, Gries’ die 


GRC MAKES WIDEST RANGE OF WING | alloy parts need no secondary 
® NUT TYPES AND SIZES shee, Sleeaven, 00 dae Oe 


for tapping, threading, drilling 
Mass produced in the widest selection ing, Speciai machining and assembling 
of stock sizes to fit all cost and applica- : : . _ , 
po tat ; Ne RE when needed. Gries’ finishing depart 
Lower cost, improved design, faster tion requirements, GRC wing nuts are ; 

~ . | ment Nas special mass-production 

production is possible because GRC ilso available in many types to meet ; I ' 5 

gears and pinions are die cast in one unusual requirements. These include cilities for the application of s1 

piece. These one-piece zine alloy as- wing nuts with high, low or narrow finishes to small die-cast parts. Specia 


semblies can be die cast with shafts or wings to meet space limitations and methods are used for most com: 


*nter holes n combination with with serrated base for locking acti , . ; ' 
oa “ nailles . enatson se : ; : B oo finishes, including electroplating, bar- 
cams, hubs, spacers, flanges, etc. Many many applications. All have finger-grip ; 

- : . and chemical treatment 
combinations are available from stock recessed wings, exclusive with Gries 
dies for less precise applications at no 
tool charge. Special designs and close- 2s en — 

I é v me SF en al wa 
tolerance requirements are produced 4 oot | | 


at nominal tool charges 


Maximum size of Gries’ gears and : 4 — 2 
pinions is 1-5/16" O.D. x 1/16” face | ? i. 


width; on the smaller diameters wider 


faces can be furnished. They are avail- GRIES REPRODUCER corRP. ALLL...» 
able antities f 100,000 t l- 
a a eee wes 157 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 (Z de 


lions. Write for catalog sheet, samples. | 
For more information circle No. 31 on the Reader Service Card 
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DATA IN ADS 


continued from page 16 





. COMPLETE ENGINEERING DATA 
on the use of Iridite for finishing 
zinc, cadmium, copper, aluminum 
and magnesium parts are now avail- 
able from Allied Research Products 
Inc. 


. MAINTAIN DIMENSIONAL  toler- 


ances and precise detail of contour 
and surface through the use of bar- 
rel finishing methods. Literature on 
the process and equipment is avail- 
able from Almco. 


. FOR PAINTING PARTS where mask- 
ing is either required or desirable, 
Conforming Matrix Corp. has equip- 
ment that will lower finishing costs. 
Literature on masks and associated 
equipment is available. 


. FASTER TUMBLE FINISHING, as 
much as 25 percent faster, is claim- 
ed for barrels and abrasives de- 
scribed in literature from the Grav- 
i-Flo Corp. 


. THREADED INSERTS for use in soft 
metals to take the wear and stress 
of assembly, vibration, etc. are fully 
described and typical examples of 
use given in a descriptive folder 
from Groov-Pin Corp. 


. GRINDING, POLISHING & buffing 
machines as well as most other types 
of finishing machinery utilizing abra- 
sives ore described and illustrated 
in catalog No. 60 from the Ham- 
mond Machinery Builders, Inc 


. METAL CLEANING & surface 
preparation are discussed in a book- 
let ‘Some Good Things to Know 
About Meta! Cleaning” thot has 
been published by Ockite Products 
Inc. 


. MOLDS & DIES are cleaned and 


surface finished easier and faster 
with Hydro Finish. A _ bulletin, No 
1403, from the Pangborn Corp. de 
scribes the methods and equipment 


. SURFACE FINISHING methods that 
maintain dimensional! accuracy while 
doing a fast, economical job are de 
scribed in a catalog from the Roto- 


Finish Co 


. COPPER PLATING on zinc base die 
castings by the Unichrome copper 
process is only the first step in the 
process for chromium plating. De- 
tails on copper, nickel and chromium 
plating die castings ore available 
from United Chromium, Inc 





NEW ADVANCED METHOD 
FOR MELTING ALUMINUM 


Arrangement of ace dip-ovt 
permits close proximity to die cost 
machine, simplifies operation ond 


acreases production 


Newest Eclipse Furnace Joins 
20 Year Veterans... Still On The Job! 


For complete facts, write for new Bulletin No. C-80 
ECLIPSE FUEL ENGINEERING CO. 1123 Buchanan St, Rockford, iil. 
Eclipse Fuel Engineering Co. of Conade, lid. Don Mills, Ontorio 


For more information circle No. 24 on the Reader Service Card 
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GENTLEMEN : THIS MEETING 
HAS BEEN CALLED To PLUG 
UP THE HOLES IN OUR 
OPERATION AND REVIEW OUR 
PRODUCTION AND 
PURCHASING IIL! 


~ 


IN THIS ONE GREENFIELD PACKAGE 
YOU CAN ALWAYS COUNT ON OVER— 
NIGHT DELIVERY AND PROMPT SER- 
VICE ON YOUR INGOT ORDER __ AND 
FREE FOUNDRY CONSULTATION WHEN- 
EVER NEEDED... 


CASTING 
HELD ry 


DELIVERY 
service 


SAMUEL GREENFIELD 
ALUMINUM ALLOYS 


IVE GOT A PACKAGE 
HERE FOR MANAGEMENT 
FROM SAMUEL GREENFIELD 
CO. HERE IS ONE INGOT 

SOURCE THAT REALLY 

DELIVERS....... 


whl, 
~ 2 


ves AND OUR INGOTS ARE CHEMICALLY 
PURE, EXACT AS SPECIFIED —AND WE 
HAVE A LARGE INVENTORY OF ALL WANT- 
ED ALLOVS - MOST IMPORTANT -GREENFIELD 
PRICES WILL KEEP YOU COMPETITIVE. 


THATS THE PACKAGE 
we want!// 


For more information circle No. 30 on the Reader Service Card 
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From left to right, Robert W. Scott, Virgil 
L. Shoemoker and Dei T. Kay, general 
partners, SKS Die Casting Company. 


Precision temperature control of the three 
lindberg-Fisher furnaces is maintained 
through these conveniently grouped panels. 


@ SKS Die Casting Company, Berkeley, Cali- 
fornia, is engaged in critical close dimensional 
work in casting fuel cell fittings for aircraft. 
To achieve consistent results extremely close 
control of metal temperature is essential. 

Mr. Del T. Kay, SKS general partner, says: 
*“We had no previous experience in induction 
melting and holding and sought the best advice 
we could find. As a result, we have installed 
three Lindberg-Fisher two-chamber Induction 





eee eee eel eee eee wees 





IN CASTING 
METHODS WITH 


LINDBERG- 


FISHER 
INDUCTION 
FURNACES 


Melting Furnaces. These fulfilled our require- 
ments completely and represented an outstand- 
ing improvement Over our previous methods.”’ 

Like SKS, you will also find that Lindberg- 
Fisher Induction Melting and Holding Furnaces 
provide these advantages : cleaner molten metal, 
continuous production, cooler operation and 
minimum maintenance. Ask us to recommend 
the proper type of furnace for your particular 
needs or write for our Bulletin 560. 


LINDBERG - FISHER eecsine rornscrs 


LINDBERG ENGINEERING COMPANY, 2463 “WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 
For more information circle No. 42 on the Reader Service Card 
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Manufacturers of 


Aluminum Alloy Ingots 


Zinc Alloy Ingots 


4365 Bradley Road 
Cleveland 9, Ohio 


ONtario 1-8600 


circle No. 6 on the Reader Service Card 
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7 Seen ABOUT 


NICKEL IRON BRAKE LINING bonded to a permanent mold cast alumi- 
num brake drum by the Al-Fin method gives excellent braking action to the 
European sports car, Mercedes-Benz 
model 300 SL. According to Inco Nickel 
Topics, a 0.80/1.00 percent cast iron 
nickel cast iron containing molybde- 
num and chromium, bonded into the 
aluminum drum, is especially effective 
for braking at high speeds and under 
heavy loads. Energy of the speeding 
al absorbed by the brake and dis- 
sipated to the air in the form of heat 
The brake drums are cast by Karl 
Schmidt Works of Neckarsulm, Ger- 
many, a sub-licensee to the Al-Fin Di- 
ion, Fairchild Engine and Airplane 
Corp. So successful have these bimetal- 
brakes proved that Daimler-Benz A.G. has adopted this type of brake drum 
mn its entire model 300 SL passenger car series 


TOOL STEEL CLINICS held once a week over a period of six weeks at- 
tracted 300 Northeastern Ohio engineers and operating men during September 
and October. The clinics, held in Cleveland by Crucible Steel Company of 
America, covered: die casting die steels and plastic molds; cold heading and 
hock tools; metal forming, stamping and trimming dies; high speed steels for 

le and multiple point cutting tools; hot working die steels; and practical 
heat treatment of tool steels. Speakers came from several of Crucible’s branch 
offices, and were described as “down to earth” sessions designed to appeal to 
tool and die makers, designers and engineers, as well as others needing practi- 
cal knowledge of tool steel applications 


STEEL AND PLASTIC mixed together in proportions of about 80-20 
been introduced as a versatile tool and die maker’s material by Chemical 
velopment Corp. The material, called 
Devcon, is available either as a putty- 
like material or a liquid. Two hours 
after the addition of a special harden- 
ng agent, the material is said to be- 
come rigid, tough, strong and steel-like 

apable of being sawed, threaded, drill- 
ed or ground with regular metal-work- 
ing equipment 

Typical application, shown here, is a 

of fixtures made by Triangle Tool 

Die Company for a national stove 

1 appliance manufacturer. These fix- 
tures hold metal castings during vari- 
ous machining operations as W | as 
buffing and assembling. One unit was 
nade in 30 working minutes, compared with six hours machining 


NEW ZIRCONIUM ALLOY called Zircalloy is reported by Westinghouss 
Electric. Most impressive property is its resistance to corrosion when exposed 
to high temperature, high pressure water in nuclear reactors. In one year 
only 0.0001 corrosion can be measured 


VACUUM CLEANER SALES this year may climb above the 3 million 
nark for the fourth time in the industry's history, according to figures released 
recently by C. G. Frantz, president of the Vacuum Cleaner Manufacturers’ As- 
sociation. Other years were 1947, 1948 and 1950 when part of the sales volume 
came from accumulated consumer demand resulting from wartime suspension 
of cleaner production. The majority of household vacuum cleaners make 


portant use of die cast components 


Im- 


Continued on page 24 





COMPONENT PA 


RT REQUIRE: 


If you can check 





MACHINING OPE 


T it BE R 
5. THA ALUMINUM 


Well prove 10 you 


LA ILGALOY 


can save you money on 


COMPONENT PARTS 


We have a new permanent mold casting 
process and an exclusive bronze alloy 
that team up to give you a big cost re- 
duction advantage in your products. 
Keep these facts in mind when you're 
designing and planning production. 


Alealoy castings are uniformly close- 
grained, clean, sound and free from cav- 
ities and surface flaws. All dimensional 
tolerances are held within specifications. 
This means low machining costs, less 
scrap, less shop equipment. First costs 
of castings often are lower than other 
types. 


Our special bronze alloy is non-spark- 
ing, non-magnetic, corrosion-resistant 
and light gold bronze in color. It re- 
mains free from tarnish and pitting. 
Some grades have the strength of steel 


one item on this 
list, send us your 
blueprints for 


BRONZE, estimating... 
ALES APPEAL . 


and hardness of C 35-40. This alloy is 
valuable in safety tools, machine parts, 
chains, fittings, utensils and many other 
products. 


We are increasing our facilities to in- 
sure prompt delivery on component 
parts. Send us blueprints or return the 
coupon below for the complete, money- 
saving Alcaloy story. 


ALCALOY, INC. 


P.O. BOX 503 TRENTON, NEW JERSEY 
ASSOCIATED WITH DICKEY INDUSTRIES 








ACCURATE INSPECTION 
INSURES UNIFORM QUALITY 


Every phase of Alcaloy production is supervised 
by experienced metallurgists. We are licensed 
by U. S. Atomic Energy Commission to use Co- 
belt 60 in testing castings for internal flaws. You 
can depend on Alcaloy quality. 





Send information on Alcaloy Casting Process [J 
Send new Alcaloy catalog [1 
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Better ZINC DIE CASTINGS 
from this engineered metal 


A product of Federated research, Di-METAL is a zinc-base die- 
casting alloy of unusual purity. Three grades are available to 
assure you of the exact characteristics you want. 


Produced under rigid quality control, Di-METAL is made only of 
metals of the highest quality. The zinc base is 99.99*% pure; 
only commercially pure aluminum, magnesium and electrolytic 
copper are added. Inspection follows every phase of the alloy- 
ing process to guard against impurities. For example, in the 
specifications the allowable lead content is 0.007 percent; but 
a Federated Di-METAL ingot contains .003 percent or less, giving 
the die caster an extra margin of safety. 


Let Federated sales engineers help you get better die castings 
of any metal. A suitable alloy is available or can be engineered 
to your precise specifications. Call any of our 13 plants or 23 
sales offices across the country. 


Sedoude Mliiiale 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 


120 BROADWAY, NEW YORK 5. N.Y 


In Conede: Federated Metals Conede, Lid., Teronte and Montreal 


Aluminum, Anodes, Bebbitts, Bress, Bronze, Die Casting Metols, Lead end Leod Products, Kegnesium, Seiders, Type Metels, Zinc Dust 


For more information circle No. 28 on the Reader Service Card 
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THE WAY TO MAKE A VEE 
is illustrated by this vee-shaped 
wheel which guides and supports 
the broiler tray of Tappan Stove 
Company’s Diamond Jubilee 
“Greenbrier” model domestic range. 
Powder metallurgy has been the 
most economical method of forming 
this piece. Brockway Pressed Met- 
als, Inc., compact the wheel in two 
parts, as shown in the foreground, 
each compact being made from a 
different powder mix. One has a 


” 


positive and the other a negative 
growth factor. The green compacts 
are fitted together and placed in the 
sintering furnace, where the reac- 
tion to heat produces a sintered 
union having the same strength as 
the parent metal. Iron powders, 
both produced by Plastics Metals 
Div., National-U.S. Radiator Corp 
are used for these pieces. After sin- 
tering, the wheels are _ resin-im- 
pregnated and plated, ready for life- 
time service. 


TO EXTEND THE RANGE of 
investment casting alloys that can 
be cast and improve the properties 
of those already being cast, Austenal 
Laboratories, Microcast Div. has in- 
stalled this vacuum melting furnace 
at its Dover, N.J., plant. Said to be 
the first such furnace designed spe- 
cifically for investment casting, the 


unit was manufactured by Naresco 
Equipment Corp. Melting of metals 
in vacuum is said to eliminate 
harmful gases and undesirable ox- 
ides and slag compounds 





The 6 grades of Die Slick 


Here is brief information on the six 
different grades of Die Slick—more 
detailed information will be sent on 
request. 


Ne. 3—Aids parting and ejection on 
difficult ALUMINUM and MAGNE- 
SIUM castings. Non-staining. En- 
ables better metal flow and fill-out 
of castings. 


Ne. 4—Expressly for Brass castings 
—sometimes used on aluminum and 
magnesium. Extra heavy-duty com- 
pound with lubricating graphite. Re- 
tains lubricity under high heat. 


Ne. 9—For clean “hardware” finish 
Zinc castings, where finest plating 
results are required. Assures main- 
tenance of clean cavities, cores, ejec- 
tor pins, and guide pins. 


Ne. 11—General purpose compound 
for ZINC castings. Generally stain- 
free unless applied too heavily. Pre- 
vents sticking and scoring. 


$6—Standard grade compound for 
general use on ALL alloys except 
brass. A high viscosity amber fluid 
that is not readily burned off by the 
heat of the dies. 


PS—Plunger-Slick is an adherent 
viscous compound that will not melt 
under highest casting temperatures. 
Expressly for cold chamber ma- 
chines, it prevents scoring, sticking, 
or wear oa plunger parts. No, 21— 
(silver) for average use on all alloys. 
No. 34—(black) has added micron- 
ized graphite for extra high lubricity. 


G. W. SMITH & SONS, 


Don’t shoot, Davy...try Die Slick! 


Ole’ Davy can shoot the spots out of the nine of diamonds at 30 paces, 
but this casting has him stuck. His podner with the Die Slick knows 
the motto: “Be sure you're right, then go ahead.’ Next time Davy will 
be sure . . . Die Slick prevents sticking, scoring, and soldering. It will 
not stain castings, so most cleaning problems end right there. 

Unlike b’ar grease or pot-luck lubricants, each of the six grades of Die 
Slick is uniform from batch to batch, and each yields consistently ex- 
cellent results. It doesn’t cost much, especially when stacked up against 
the cost of needless rejects and damaged dies. Four out of five die casters 
use Die Slick regularly. Try a week’s supply. Simply specify quantity 
and the type of alloy on which you will use it. If you’re not satisfied, re- 
turn the invoice unpaid. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc 


DIE SLICK 


INC.. 5400 KEMP ROAD. DAYTON 3. OHIO 


For more information circle No. 60 on the Reader Service Card 


pmm november ‘55 / 25 





JET BLACKS 


Zinc 


*Reg. Trode Mark 


For blackening metals 
use ENTHONE EBONOLS 


EBONOL ‘“S” Processes for blackening steel to produce jet-black oxide coatings. 
Simple and economical to operate. Operating temperatures: EBONOL 
“S", 285-290°F., EBONOL “S-30", 295-305°F. 


EBONOL “C”’ The quality black for copper and brass that meets all military specifi- 
cations. Produces cupric oxide finishes that are stable, adherent and 
protective. 


EBONOL be A durable, deep, rich finish for zinc plate or zinc alloy castings. Dull 
or glossy oxide black coatings are formed in from 5 to 10 minutes 
ot 160-180°F. ‘ 


U. S. PATENT NOS. 2,364,993. 2.460.896, 2.460.898, 2.481.854 
Write to Enthone, 


for information and advice on any blackening process and ask for check list of 
Enthone literature 


over sixty products and processes for better electroplating and metal finishing. 


METAL FINISHING | N | | | C) N F ELECTROPLATING 
PROCESSES - - a = 


CHEMICALS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 
ENN A 


= 
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IN THE NEWS 


Thayer Lindsley, founder of Ventures 
Limited, has announced that ar- 
rangements have been completed for 
Robert B. Anderson, who recently 
resigned as United States Deputy 
Secretary of Defense, to become 
president of the company 


John R. McCord has been appointed 
to the staff post of director of public 
relations, advertising and market 
research of Ferro Corporation. In 
this position he will co-ordinate 
these activities of the various Ferro 
subsidiaries and divisions 


Baldwin-Lima-Hamilton Corp. has 
announced the appointment of John 
©. White as sales engineer for the 
Foundry Department in the Phila- 
delphia district 


Atlantic Compound Company has 
named William R. McFarland pres- 
ident and general manager 


Norman W. Calkins has been ap- 
pointed assistant manager of tool 
steel sales and assistant to vice pres- 
ident W. J. Long by Universal-Cy- 
clops Steel Corp. Mr. Calkins will 
make his headquarters at Cyclops 
Division, Titusville, Pa 


William M. Oliver has been appointed 
process development engineer at the 
Port Huron, Michigan plant of Ache- 
son Colloids Company. Mr. Oliver 
replaces Bart Dickey who has been 
promoted to production manager 


Edward L. Penn, formerly coreroom 
foreman at Pan American Alloys, 
Inc., has been appointed Shalco field 
service engineer in the Southwestern 
states by Shallway Corporation. 


Vascaloy-Ramet Corporation an- 
nounces that Herris H. Robbins has 
rejoined their organization as assist- 
ant district supervisor for the West 
Hartford, Connecticut area Mr 
Robbins will be responsible for all 
supervision and service work in this 
area 

Erwin J. Campbell has recently been 
appointed supervisor of process re- 
search, Research and Development 
Department Acheson Colloids Com- 
pany 


Henry H. Arnhold, president of Gen- 
eral Ceramics Corporation, has an- 
nounced the appointment of Joha 
H. Bouwmeester as vice-president 
of manufacturing and a c* ector of 
the company. At the same time, the 
appointment of James W. Schallerer 


Continued on page 80 








It pays to insist on 
MASTERMET CERTIFIED ALLOYS 


STAINLESS e HIGH TEMPERATURE @ SPECIAL ANALYSIS 


Make Cannon-Muskegon your source of custom 
and standard high alloy metals — and be sure of 
exactly predictable metallurgical control 


JO matter what alloys you use, it pays to have the exact physical, 

chemical and electrical characteristics you want. That’s why 

the leading firms in your industry insist on MasterMet certified 

alloys. With each heat, you receive a notarized analysis as a guide 

for remelt or processing. And, close laboratory control assures con- 
stant uniformity to one or more heats of the same alloy 


Look into the great versatility of Cannon-Muskegon’s complete 
MasterMet alloy service — and the opportunity it affords for im 
proving present quality, for experimental or new production 
MasterMet alloys are available in shot, ingots and cast billets, 
bars and special shapes. 








Typical Regular-Production Alloys 
Certified for Scores of Applications 


STAINLESS SUPER ALLOY SPECIAL ALLOYS 

STEELS ALLOYS STEELS *NI RESIST CU-NI 
300 SERIES High Temperature SAE 4130 MONEL NICR 
400 SERIES AMS 53828 SAE 52100 INCONEL NI-FE 
ACI TYPES AMS 5385B SAE 6150 INVAR CR-FE 


17-4-PH} AMS 5388 SAE 8630 TOOL and 
ee SAE 3140 DIE STEELS 


tARMCO Stee! Corp *international Nickel Co 











Cannon-Muskegon 
CORPORATION 
287! LINCOLN STREET e MUSKEGON, MICHIGAN 


Cannon-Muskegon is your only source of Bas 
MosterMet certified alloys thot's why 

it pays te have the complete story. Write 

for NEW catoleg todey 


FOR INOUSGTRY 


For more information circle No. 15 on the Reader Service Card 
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HOW T0 GET 


% p DIE ¢ 


ASTINGS 


NE] H-P-M Mechanical Clamp 


Assures Positive Die Locking 


Here’s why H-P-M’s new die casting machine makes better castings: 
new positive clamping action is achieved by sliding wedges driven by 
knuckle-joint linkage which preloads the press frame and backs up 


the platen. The results , . . a minimum of flash . . . sound castings. 


In this new H-P-M clamp mechanism there are no toggle pins under 
heavy shear load . . . no single line contacts . . . and no extremely 
high stressed members that normally result in high maintenance 


cost and down time, 


These are just a few of the 40 new and improved features of the new 
H-P-M die casting machine. 
Write for Bulletin 5400, a 
completely illustrated story 
on this H-P-M line of profit 


makers. 


THE HYDRAULIC PRESS 
MANUFACTURING COMPANY 


1094 MARION ROAD 
MOUNT GILEAD, OHIO 
U.S.A. 


For more information circle No. 36 on the Reader Service Card 
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OPPORTUNITIES 


Rates: $20 for the first column 
inch, $15 for each additional inch 
payable in advance 








DIE CASTING MAN 


Experienced in jobbing production work 
on aluminum die casting operctions. 
Must be able to supervise all phases of 
die repair, die maintenance problems 
and production methods. Engineering 
background is preferred, degree not 
necessary. This is a good opportunity 
for a young man experienced in the die 
casting field, who has the ability, energy 
and interest to join an expanding in- 
dustry. Write, giving age, education, ex- 
perience and salary desired. All replies 
will be treated with strict confidence 
Oswego Castings Corporation, Division 
of Oberdorfer Foundries, Inc., Oswego 
New York 





ENGINEER—Mechanical or metallurgi- 
cal engineer to train for control of en- 
tire investment casting process. Steel 
and/or non-ferrous experience desirable 
but not essential. East Coast. Box PMM 
171, 221 W. 41 St.. New York City 36, 
N. Y. 





FOR SALE—Die casting machine, Hy- 
dropress, type 2, 150 ton, 14" ramstroke, 
30" opening. Machine in good condi- 
tion. Now in operation. Contact R. J 
Thomas, Redmond Company, Inc., Owos- 
so, Michigan. 





DIE CAST FIRM 

INTERESTED IN 

CO-OPERATIVE 

MANUFACTURING 

DEAL WITH QUALIFIED 

ENGINEER HAVING 

PRODUCTION KNOW-HOW 

AND PRODUCT CONTACT 
Write Box 11155, PRECISION METAL 
MOLDING magazine 





GROWING ORGANIZATION—fine op- 
portunities to meet expanding needs of 
Eastern tungsten carbide manufacturer 
® Production Manager 
®@ Metollurgist 
Please write President. All info confi 
dential Prompt interview. Write Box 
11255, PRECISION METAL MOLDING 


magazine 











YEARS AG 


We. ..exactly fifty years ago, the skill- 
fully cast piece of zinc shown above in actual 
size was the ingenious calling card used by 
our founder, Carl J. Moberg, to tell potential 
customers about the new die casting business 
he had just started at Mount Vernon, N. Y. 


The legend it carried was significant — and 
prophetic. On one side it reads: 


Cast by C. J. Moberg, Inc. Reliable Die 
Casting. And on the reverse: 


We cast intricate parts finished in steel dies. 


Write us before you make patterns, buy 
costly tools, or order elsewhere. 


If we accept your order, we guarantee satis- 
faction. 


It is superfluous to point out at length how 
greatly the world around us has changed since 
Carl Moberg handed out his “calling card.”’ 
On country roads, horses were still prone to 
rear up in terror at the occasional automobile 
Carl Moberg never die cast a part for even 


so “commonplace” a product as an electric 
iron. There were none. 

Nor could he foresee the enormously 
expanded physical facilities, in 1955, of the 
business he began— with our 165,000 sq. ft. of 
floor space, with our complete tool and die 
shop, our automatic electric furnaces, our 
forty die casting machines. 

One basic thing, however, has not changed. 
It is the essential reason, we are sure, for 
Mount Vernon’s growth. Carl Moberg indeed 
founded well. 

“If we accept your order, we guarantee 
satisfaction.” 


eh 


eee sh en 





tit it ik ELE li tH tn 
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MT. VERNON 
DIE CASTING CORP. 


oe ee em Be) CONNECTICUT 


For more information circle No. 48 on the Reader Service Card 
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60,000 square feet 


of complete, modern 


die castin ¢ facilites 


445 FRONT AVE. 


NEW ENGLAND DIE CASTING CO., WEST HAVEN, CONN. 











1, CHROMIUM PLATED ZINC 
die castings give good service 
and appearance. 


ISPENSERS for liquid soap 

and detergents exemplify a 
trend toward a combination of 
utility and pleasant appearance in 
sanitation equipment. 

In designing dispensers of this 
type, the Ampion Corp., Long 
Island City, determines first the 
probable sales level for any given 
design. If it appears that the sales 
will justify, zinc die castings are 
chosen for as many of the metal 
parts as can be made by this proc- 
ess. This choice is based on many 
years of experience which have 
shown that, for the rough service 
and some times highly corrosive 
atmospheres encountered in in- 
dustrial uses, a chromium plated 
zinc die casting gives excellent 
service at much lower cost than 
brass forgings. 

From.drawing to model... 

The particular design finally 
made is not a happenstance. The 
unit is first laid out on the draw- 
ing boards; when an apparently 
acceptable design has been work- 
ed out, a clay model is made. This 
model is studied both from the 
esthetic and the utilitarian points 
of view and changes made 


From model to pattern 
The design is then re-drafted 
and from these drawings, a wood- 


en pattern of each metal part that 
is later to be die cast is made 


From pattern to sand cast 

Using the wooden pattern, sand 
castings in brass are made and the 
new unit completely finished, in- 
cluding chromium plating. Thess 
finished castings are then turned 
over to the die casting foundry 
in this case the Parker White- 
Metal Co., to make the necessary 
dies and start production 


From sand cast to die cast 

If, at this stage, there are any 
casting problems, the die caste: 
consults with the customer to 
make such modifications as may 
be necessary to produce the parts 

Because the Ampion Corp. pre- 
fers to do no machine work, but 
only assembly, all machining and 
sub-assembly are handled by the 
die caster. Plating is done by a 
job shop 

As can be seen from Figure 2 
few second operations are per- 
formed on these castings. All 
holes are cored, including the 
mounting holes in the bases. In- 
ternal threads to take the glass 
bowls are cored so that the only 
actual machining operations done 
are fine threads on some of the 
valve parts. 


Continued on page 79 


DIE CASTINGS 


Design 
For 
Appearance 


... from drawing 


to finished casting 


2. DIFFERENT MODELS are also 

die cast in zinc, as indicated by 
these pendulum type dispensers 
and castings. 
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INVESTMENT CASTINGS 


Recommended Melting Practice For Small Heats 


The General Problem. . . 


MALL heats Big problems. 
. Most manufacturers of pre- 
astings will 
tatement whole- 


ision investment 
iwree with tl 


ted] 


going into detail regard- 

nendations for small 

e, let us look at a 

the reasons why the 

is are greater in small 

wractice than in large heat 

ce. Furthermore, for the 

of simplicity and to have 

mmon starting point, let us 

assume that either a master melt 

available or wrought melting 
stock can be obtained. 


1, One cannot analyze and test 
each small heat casting. 


2. Losses of certain elements 
such as aluminum, titanium, 
silicon, beryllium, tantalum, co- 
lumbium, zine and others are gen- 
erally high from: 
a. oxidation (aluminum, sili- 
con, titanium, etc.) 
b. reaction with the crucible 
(titanium ) 
volatilization (zinc) 


3, Gas pick-up is rapid, in- 
cluding oxygen, nitrogen 
and hydrogen 


4, It is difficult to oxygen blow, 

to decarburize, or to inert 
gas flush to remove hydrogen 
without blowing metal out of 
the crucible. 


5, Temperature changes take 
place too rapidly. 


Estimating alloying element 
* losses is difficult; weighing 
small amount of correction ad- 
ditions is subject to error; and 
unless pure metal can be used, 
the variation in composition 
from one batch or segment of 
a batch of ferro-alloy can be 
large. 
7, Deoxidation for similar rea- 
sons is difficult to gage, to 
add efficiently, and to protect 
once it is added. 
More reasons can, of course, 


be added easily, but those listed 


above serve adequately to illus- 


trate a number of the more seri- 
ous and damaging pitfalls 





Specific Problems From Individual Shop Practices . . . 


We should now consider spe- 
cific problems for a variety of 
shop conditions and try to assess 
the extent of the difficulty and 
subsequently recommend a means 
of minimizing the fault. 


Melting Methods 


The two most common melting 
processes are the induction fur- 
nace and the carbon arc resist- 
ance furnace, usually of the in- 
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direct type. Gas fired melting 
and electrical resistance methods 
for lower melting alloys are con- 
siderably more rare in the pre- 
cision casting field 

If we first consider induction 
melting, there are the choices of 
current frequency and types of 
crucible to use. If graphite, car- 
bon, silicon carbide or any con- 
ducting material is used, then the 
crucible acts as the susceptor and 


Part One 


By DR. NICHOLAS J. GRANT 


Associate Professor of Metallurgy 


Massachusetts Institute of Technology 


the liquid bath will not be stirred 
by the induction eddy currents 
and instead the charge must melt 
by conduction and radiation from 
the hot crucible. Normally such 
crucibles can only be used for 
alloys where: 

1. the solubility for carbon is 
very low. 

2. the alloys are generally of 
lower melting point than 
about 2000 to 2200° F. 

. there is little chance of seg- 
regation of heavier or light- 
er elements than the solvent 
metal. 

Above temperatures of about 
500 F, carbon and graphite burn 
but silicon carbide remains quite 
stable to temperatures near 2200 
F in the presence of most liquid 
metals when decomposition of the 
SiC may occur. When the cruci- 
ble is the susceptor the crucible 
must always be hotter than the 
metal. For very high speed melt- 
ing this means hotter crucibles 
and greater danger of crucible 
contamination for the higher 
melting point alloys 

It is preferable to use the non- 

conducting oxide refractories 

with induction melting since a 

wide range of melting tempera- 

tures can be accommodated 

Furthermore, the oxide refrac- 

tories permit stirring of the mol- 

ten bath, thus avoiding large tem- 
perature gradients and segrega- 
tion of alloying elements 

The SiO, crucible should not 

be used if there is any danger of 

reaction with the molten metal or 
its alloying additions. This SiO, 
will react with titanium, zirco- 
nium, aluminum and beryllium; 
this will result in a loss of these 
elements and a pick-up of silicon 











by the metal at high tempera- 
tures by reduction of silicon 
from the crucible lining. 

The best commercial refractory 
for general use is MgO and this 
is followed by stabilized zirconia, 
which is, however, quite expen- 
sive. Alumina crucibles are quite 
strong and generally non-reac- 
tive with most metals but are 
more expensive than MgO and 
tend to crack more easily. 

There is also an important 
choice of the frequency of the 
induction source. When one uses 
a large motor-generator set, the 
frequencies are usually low, 
(from 500 to 10,000 cycles and 
generally from 1000 to 4000 cy- 
cles). These low frequency units 
are characterized by the longer 
wave length current cycles and 
therefore heat more deeply, 
penetrating several inches into a 
bar of steel. 


On the other hand, the lower 
the frequency the more difficult, 
if it is at all possible, to heat 
smaller metal particles of the 
better conducting (non-mag- 
netic) metals such as copper and 
aluminum. The mercury-arc con- 
vertors and some smaller motor- 
generator units operate at in- 
termediate frequencies, in the 
range of 25,000 to 40,000 cycles. 





This article is based on a paper 
given by Dr. Grant before the 
spring meeting of the Investment 
Casting Institute in New York. 





The air spark-gap units as a 
rule operate at frequencies from 
100,000 to 300,000 cycles. The 
wave length is_ considerably 
shorter than for the low fre- 
quency motor-generator sets. As 
a result, these higher frequency 
units heat by means of a skin ef- 
fect, the larger solid metal pieces 
heating by conduction from the 
hot skin zone. 


Smaller metallic pieces such 
as fine scrap, fine shot and small 
cuttings and shearings will heat 
effectively, and the better con- 
ducting non-magnetic metals 
such as copper and aluminum can 
be melted. The stirring of the 
metal bath is considerably more 
subdued, but probably adequate 
for most purposes. Obviously the 
mercury-arc convertors and in- 
termediate frequency units will 





Frequency Cycles 


60 
960 
3,000 
10,000 


Group A 
High Oxidation 
Losses 


Calcium 
Boron 
Cerium 


Beryllium 
Aluminum 
Titanium 
Zirconium 
Tantalum 
Columbium 
Vanadium 
Silicon 





TABLE | 


Current penetration in inches as a function of frequency. 
Below Curie (inches) 


0.5 
0.12 
0.06 
0.030 
0.005 


TABLE Il 


Affinity of metals for oxygen (in order of decreasing effect). 


Group 8 
Medium Oxidation 
Losses 


Manganese 
Chromium 
Zine 
Magnesium Tin 
Carbon 


Above Curie (inches) 


2.6 

0.65 
0.39 
0.20 
0.03 


Group C 
Negligible Oxidation 
Losses 


Iron 

Copper 
Nickel 
Cobalt 
Molybdenum 
Tungsten 








perform intermediate to the mo- 
tor-generator and the air spark- 
gap units. 

Still higher frequency units of 
the radio tube variety can be had 
at frequencies greater than 500,- 
000 cycles which also fit the 
pattern of effects indicated above 

Table I lists the effect of fre- 
quency on the current penetra- 
tion of a low carbon steel above 
and below the Curie 
ture (about 720 C or 

Carbon arc furnaces 
portant in precision casting 
They are inexpensive, upkeep is 
quite low, and operation is sim- 
ple. One person can operate sev- 
eral at once. They are somewhat 
slower than induction units, but 
temperature control is generally 
easier to achieve. Oxidation 
losses are usually lower because 
of less exposure of the molten 
metal surface to an air atmos- 
phere. Possibly one of the big- 
ger problems is that of carbon 
control since both the atmosphere 
(high CO) and fine carbon spall- 
ing due to arc sputtering con- 
tribute to a carbon pick-up, 
which depends on furnace tem- 
perature, time of exposure of 
the melt to the arc, and alloy 
composition (high 


tempera- 
1330 F) 


are im- 


chromium 


heats will carburize read- 
ily). In a 15 minute melting pe- 
riod it is not uncommon 
carbon pick-up of 
0.10 in a low carbon stain- 


less steel 


more 


to ex- 
perien e a 


0.05 t 


Liquid Metal Reactions 


Of the metals which are com- 


monly melted or used as alloying 
elements in precision casting, we 
find that the affinity of the metals 
for oxygen should show the 
classification in Table II, de- 
effect going 
in each group 

This means that in any melting 
procedure it is wise to first melt 
group C elements since time and 
temperature have little effect on 
the losses. The next additions 
should constitute group B 
ments, and group C 
must be added either 
heat, 


creasing downward 


ele- 
elements 
late in the 


after 
and 


alloying elements, 
thorough 


cl se 


l. as 
deoxidation 
temperature control, 
or 

as deoxidizers prior to the 
addition of other elements 
in group C as alloying ele- 
ments 


Continued on page 71 


pmm november ‘55 / 33 





POWDER METALLURGY 


NAN 


Dozens of die castings 
go into DeWalt Saws 


Electric motor components, end 
bells, rotors, frames, mounting 
brackets and related parts are 
among the many die cast parts 
used in DeWalt radial saws. 
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1, MOUNTING BOSSES on the sides of this motor 
* housing are made of iron powder, brazed into posi- 
tion. Note simple shape of part shown in inset. 


Working Parts For Power 


OW powder metallurgy is be- 

coming increasingly em- 
ployed for purposes which some- 
times have been regarded as eith- 
er too simple to justify the tooling 
ry too complex to be practical for 
this process is illustrated by a trio 
of components used in “DeWalt” 
radial power saws. 


Mounting Bosses 


Perhaps the simplest shape of 
the trio is the most significant 
This component, Figure 1, is used 
as a round boss 2” in diam- 
eter, with one end concave to fit 
the curved exterior of an electri 
motor, while the other end is 
flat to fit against a trunnion which 

ytates in a yoke. Thickness of the 
boss varies from 5/16 to 9/16” dus 
to the concave surface. This shape 
ould be produced of any metal 
and by any process of casting 

ng or machining 

Subject to appropriate varia- 
tions in the method of attaching 
the boss to motor and trunnion 
it could—for example—be made 


as an iron or aluminum alloy cast- 


ing. Yet, careful analysis of the 
various possibilities shows why 
the DeWalt company preferred 
to have this part produced of 
powdered iron, pressed and sin- 
tered to specific density. 

By having the boss made of 
ferrous metal, it is possible to at- 
tach it to motor and trunnion by 
the present process of silver braz- 
ing with induction heating. This is 
economical and it also assures 
adequate strength and perma- 
nence 

But even with the decision in 
favor of iron, the company might 
have chosen some process othe 
than powder. Yet, here again the 

choice was relatively 

was found that no other 

process could produce the basic 
shape in iron and in the “medium- 
quantity desired with so 
a first cost combined with 


omplete freedom from any add- 


Locking Pawl 
ag Et 











2, SURFACE HARDNESS is a requirement of this lock- 
ing pawl which holds the saw arm in position. It is o 
cadmium plated iron powder piece with shaft pressed in. 


_STRENGTH IS NEEDED in this U-clamp which is 
pressed and sintered iron powder, infiltrated with 
copper. Excellent performance is reported. 


Ools Made From lron Powder 


used to fix the position of the ra- 
dial arm of the saw. 

At first glance, the pawl may 
seem to be almost as uncompli- 
cated as the boss. But closer ex- 
amination shows that the pawl has 
10 exterior flat surfaces with only 
two planes parallel, four exterior 
curved surfaces, a through hole, 
and a blind hole. 

Here again, with the quantity 
large enough to justify the origi- 
nal die costs of powder metal- 
lurgy, the choice was easy 

Several factors entered into the 
decision. The first was the com- 
pany’s desire for the part to have 
the surface hardness of iron; sec- 
ond was the desire for good ap- 
pearance, and the third was the 
difficulty of machining the many 
non-parallel surfaces from a 
wrought or cast iron blank 

All of the exterior surfaces and 
the through hole are satisfactorily 
smooth and accurate as compacted 
without any machining. In con- 
trast, if the iron had been sand 
cast, all surfaces would have need- 


ed finishing, the through hole 


would have required drilling 01 
boring, and the blind hole prob- 
ably would have required tapping 

As now produced by powder 
metallurgy, the pawl is not even 
marked by a parting line. Only 
one hole is drilled because it lies 
in a plane perpendicular to the 
motion of the die punches. In ad- 
dition to its desired hardness and 
appearance, the powdered iron 
pawl has proven to be the lowest 
in total cost 


Screw Clamp 

Strength, rather than the de- 
gree of shape complexity, is the 
outstanding feature of the third 
component, Figure 3. It is the U- 
section of a screw clamp used to 
fasten the saw assembly at any 
desired position on the radial arm 

Considerable pressure can be 
created by turning the screw in 
this clamp, and a corresponding 
stress resistance is required in 
the U-section. Ordinarily this 
might suggest having the section 
forged of steel or malleable iron 
But either of those processes not 


vould have a higher original 
they would also involve a 
secondary cost of machining 
Ir ontrast, the section as now 
formed by powder metallurgy re- 
quires no machining other than 
drilling and tapping to receive the 
crew. At the same time, in pow- 
der metal, the part has a more 
than adequate strength factor. To 
some extent this adequacy is due 
to the cross-section thickness of 
the clamp, % x 5%”, and to the fact 
that the screw’s center-line is 
only 5%” from the inner paral- 
lel line of the section. But also the 
component demonstrates how ad- 
ditional strength may be imparted 
to an iron powder base by alloy- 
ing it with certain other metals 
In this case the iron sintering is 
infiltrated with copper 


The C-unit and the pawl are 
cadmium plated. The bosses, how- 
ever, are given a paint finish to 
match the general assembly. The 
DeWalt company, located in Lan- 
caster, Pa., obtains these parts 
from Yale & Towne Mfg. Co. and 
teese Metal Products Co 
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WEIGHING AND SIFTING dense plaster from which 


* the master pattern is made. It is then poured overa... 


igh Silica Glass... 
table Mold Material 
or Casting Metal 


4, POURING A SLURRY of Glascast powder mixed 
“with water. When a thick enough shell has been 
formed, excess liquid is poured out and mold dried . .. 


pees extremely low thermal 
expansion of Corning Glass 
Works’ 96 percent silica glass is 
the basis for a new precision 
metal casting technique, using a 
fine mesh powder of this glass as 
the mold material. 

Some problems of dimensional 
control, surface quality and spall- 
ing or cracking of molds which 
plague producers of conventional 
investment castings are reported 
to be minimized by using this ma- 
terial with what is called the 
Glascast process for making metal 
castings 


GROUP OF FIVE JET BUCKETS, 
shown immediately after removal 
from the molds, top, and after a 
very light sand blast. 


The process has already been 
tried for pilot quantities of such 
critical pieces as jet turbine buck- 
ets. It yields surfaces that are es- 
sentially blemish-free, with bet- 
ter than 40 micro inch finish 

High chemical stability of the 
mold material and its inertness to 
with metal or 
metal oxides eliminates a com- 
mon cause of surface imperfec- 


reaction molten 


tions in investment castings 


How it's Done: Split molds are 
used, although some experimental 
work has been attempted with 
expendable patterns and mono- 
lithic molds, such as are used in 
Greatest 
success however, has come from 
cope and drag 

The molds for this process are 


investment casting 














MODEL OF THE PROPOSED CASTING, shown 


” here with the dense plaster pattern next to it. A frame 


is set around the pattern, and... 


, READY TO BE ASSEMBLED and fired to temperature 
of 1920 F, after which the two-piece Glascast mold 


is backed up and is... 


formed by pouring an aqueous 
slip of the Glascast powder into 
a porous plaster mold. The mold 
absorbs water, building up a shell 
of the glass material inside the 
mold. When the shell reaches 
proper thickness, the excess slip 
is poured out and the shell is 


dried 
The shell is removed from the 


mold and dried in an oven for a 
half hour. Mold halves are then 
paired and carefully fitted, and 
are fired to a temperature of 1920 
F. Because of the excellent re- 
sistance to thermal shock pos- 
sessed by this silica glass mate- 
rial, the cold, dry mold can be 
placed directly in the furnace op- 
erating at full temperature with- 
out preheating 


Now the mold is ready to be 
fastened together, backed with 
sand or shot, and poured. Mold 
preheating is not needed when 
casting aluminum, but for higher 
temperature materials, preheat- 
ing temperatures may range 
above 1900 F 


What Can Be Cast: Metals 
which have been poured in Glas- 
cast molds include not only the 
non-ferrous group, but also Stel- 
lite, Rexalloy, J-Alloys, X-40 Al- 
loys and stainless steels 

So far, coring has not been 
tried and castings have been 
largely restricted to simple shapes 
possible within two-piece 
straight-draw molds, although 
there is no reason to believe that 
complex shapes would be impos- 


POROUS PLASTER MIX is poured over it. This 
* makes the mold in which the actual Glascast mold 


is produced by... 


b POURED WITH METAL. Low thermal expansion re- 
sists thermal shock, prevents spalling or surface de- 
fects on castings. 


sible. Multiple section mold tech- 
niques commonly used in the 
glass industry could readily be 
adapted to the metal casting 


process 


Biggest application of this proc- 
ess is believed to be in the field 
of ‘‘ultra precision’’ castings 
where loss in rejects for minor 
surface defects is a big problem 
One of the major cost factors in 
pricing investment castings is the 
percentage of scrapped castings 
commonly reaching 30-35 percent 
on castings where surface finish 
specifications are very close, as in 
jet blading. According to Corning 
engineers, test production of such 
castings has yielded 80-90 per- 
cent good castings using Glascast 


methods. Continued on page 77 
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DIE CASTINGS 


TO CUT YOUR DIE COSTS HAVE YOU CONSIDERED 


Designing For Dual Use? 





1 SAW OFF THE FLANGE of two die castings, fasten them together, and 
you have the housing for a double instrument, thus extending the quantity 
of castings for tool amortization. 


2, SINGLE OR DOUBLE instruments can be housed in the same die casting 


by using the alternative construction indicated in Figure |. 
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7 cost of surface finishing a 
‘sand cast aluminum instru- 
ment case is usually a major ex- 
pense item. Where the number of 
cases is not sufficiently great to 
justify cost of tooling for die cast- 
ing, it may be that the manufac- 
turer of the instruments must 
live with the high finishing costs 

In some cases, however, minor 
redesign of the instrument or 
careful study of the case casting 
will show how one general pur- 
pose case can be made to house 
a variety of instruments so that 
the economies of die casting can 
be realized. 

Figure 1 illustrates how one 
casting can be used for several 
different applications. In the par- 
ticular cases illustrated, the case 
casting was so designed that, by 
removing the flange on one side, 
it is possible to fasten two cases 
together to form the double unit 

Because this particular applica- 
tion was envisioned when the 
casting was designed, adequate 
lugs were provided to fasten the 
two parts together. After the 
flange has been removed by saw- 
ing, an inexpensive milling op- 
eration straightens the cut edge 
so that when the two parts are 
bolted together and the surface 
finished there is no indication of 
a joint 

The use of two cases to form a 
single double unit is not, however, 
the only use made of this casting 
In Figure 1. 10 center spots can be 
seen. These are provided for 
mounting some types of instru- 
ments that are not as widely 
made as others. The instruments 
fit the standard case, but need 
different mounting holes. With 


Continued on page 40 
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DUAL USE 
continued from page 38 





the centers spotted, it is a very 
simple and inexpensive job to drill 
the required holes. No jigs or fix- 
tures are needed, only a fast press 
operation. 

Thus, the application of a single 
casting is widened so that it can 
be used in sufficient quantities to 
justify the initial tooling costs for 


die casting and thus ultimately 
bring instrument case costs down 
by major reductions in machining 
and surface finishing costs. 
Naturally, not all instrument 
cases used by Esterline-Angus 
Co. fall in the classes indicated 
above. For several types of in- 
struments, both panel mounted 
and portable, the number of units 
produced is great enough to justi- 
fy die casting the cases for these 
instruments. Such a case and 
cover are shown in Figure 3. 
Here, the case has been specifi- 
cally designed for a given type 
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of instrument and it is interesting 
to note that this same case has 


3, FOR MANY YEARS, Esterline 

Angus has been using this pair 
of die castings to house panel- 
mounted instruments. 


been in production since 1933. 
Except for very minor machine 
operations such as drilling small 
holes and tapping holes where 
threads are needed, the case is 
substantially ready for surface 
finishing as it is received from the 
foundry. Light surface sanding 
in a few places is sometimes 
needed, but little else. For this 
case, as well as for the larger one 
discussed above, the final surface 
finish is a baked black lacquer. 


HEAD OF BOUND BROOK 
OIL-LESS BEARING DIES 

William Fisher Jennings, pres- 
ident and treasurer of the Bound 
Brook Oil-less Bearing Company, 
Bound Brook, N.J., passed away 
September 14th, at his home in 
Mendham, N.J. Mr. Jennings, as- 
sociated with the Bound Brook 
firm for 41 years, was one of a 
small group of men who fostered 
from its infancy to widespread 
use today the technique of manu- 
facturing bearings and other ma- 
chine parts of metal powders. 

Mr. Jennings gained consider- 
able recognition by devising ap- 
plications of the manufacturing 
process for use in cars and war 
material 

He joined the Bound Brook 
Oil-less Bearing Company in 
1914, was named Eastern sales 
manager in 1917, vice president in 
1919, treasurer and general man- 
ager in 1923, and attained the 
presidency in 1928. 














WHETHER YOU MELT aluminum alloys as a caster 
or as a smelter, here are some useful and practical 


pointers on . 
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Fluxing Practice For Aluminum Alloys 


By WALTER N. ROSSBOROUGH 


Rossborough Supply Co. 





Be easily charged. 
Be inexpensive. 





10 REQUIREMENTS OF SATISFACTORY FLUXES 


© Flux must hold melt loss to a minimum. 

Give perfect separation of metal from skim. 
Reduce surface tension to promote coalescence. 
Have higher specific gravity than aluminum. 

Be non-deliquescence. 

Add no harmful impurities to the alloy. 


React to a temperature below 1250 F. 
Must not attack crucible or furnace linings. 





LUMINUM has a natural af- 

finity for oxygen and hydro- 
gen which makes consistent foun- 
dry performance very difficult. 
Founders using the best melting 
and handling practice sometimes 
produce metal which gives ex- 
cessive scrap. To counteract these 
variables, most melting super- 
visors use one or more fluxes to 
improve and maintain metal 
quality. 

Fluxes in great number have 
been formulated and sold 
throughout the years. Confidence 
in the supplier is a must, as it is 
almost impossible to check or an- 
alyze the product furnished. One 
cannot expect to learn from a 
supplier the exact proportions or 
components of a compounded 
flux, but any reputable supplier 
should be willing to state the ac- 
tive ingredients of his product. 
This allows use of the flux with 
the full knowledge that no safety 
regulations are being violated, 
and that no harmful additions are 
being made to the metal. Strin- 
gent safety laws and the neces- 
sity to adhere closely to specifi- 





cation in alloy content force the 
melter to know all additions to 
the melt. 

We believe all fluxes can be 
classified into three major 
groups: 

1. Reclamation 

2. Degassing 

3. Improvement 


Reclamation Fluxes 


These include those fluxes 
which are mainly used in the 
smelting operation. Many smelt- 
ers have the problem of excessive 
metal loss when melting borings, 
turnings and other fine materials 
This is caused by the difficulty 
encountered in getting the tiny 
globules of molten metal result- 
ing from the fusion of the fine 
material to coalesce. This is due 
to the fact that each globule is 
surrounded by its own cever of 
aluminum oxide 

To promote coalescence, the 
melt can be held just above the 
fusion point and the globules 
coalesced by hand or mechanical 
puddling. The agitation which re- 


sults breaks the oxide film and 
permits the globules to unite 
This technique takes too much 
time and is costly 

As a result, many smelters use 
a cover flux or wet flux in 
amounts of 10 to 20 percent of 
the weight of the metal charged 
Flux and metal are melted to- 
gether. As these wet fluxes have 
a lower melting point than the 
alloy, they melt first and tend to 
prevent the metal chips and turn- 
ings from excessive oxidation 
Usually a mixture of two or more 
chlorides are used for this type of 
flux 

The reason for the use of more 
than one chloride is that the melt- 
ing point of each individual com- 
ponent of the flux would have a 
higher melting point than that of 
the aluminum, but when com- 
bined with other salts, a eutectic 
is formed which means that the 
compound will melt at a much 
lower temperature than any of 
its parts. For example, the melt- 
ing points of sodium chloride and 
potassium chloride are 1474 F and 
1428 F respectively. The eutectic 
mixture of these two salts melts 
at 1193 F. If calcium chloride 
which melts at 1414 F is added to 
the two previously mentioned 


salts in the eutectic ratio, the 


melting point of the three salts i 
986 F 

Other smelters do not use a 
cover flux, but rely upon a flux 
which will melt or dissolve the 
skin of the oxide to produce glob- 
ules which can unite. The advan- 
tage of this type of flux is that it 
eliminates the need for constant 
stirring and hence reduces labor 
costs. It also gives a considerably 


Continued next page 
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FLUXES FOR ALUMINUM 


continued on page 40 





v 


lower melt loss. The greatest effi- 
ciency and best recovery is ob- 
tained in aluminum alloy smelt- 
ing by use of an ignition type flux. 
This type of flux melts when it 
is applied to the metal bath. This 


start of coalescence. Upon oxida- 
tion, the Mux ignites, producing a 
powdery skim which further in- 
creases the separation of the 
metal from the skim. In most 
cases, in order tc obtain proper 
ignition, a fluoride and some other 
salts in controlled percentages 
must be in the flux. The chloride 
salts do not promote ignition. 

It is estimated that a satisfac- 
tory ignition type flux reduces 
aluminum in the dross raked 
from the furnace by more than 
10 percent as compared to the 


melting allows the flux to dis- 
solve to oxide and 


wet cover flux method. Other ad- 
vantages in the use of an ignition 


-FOSTER 
DIE CASTING MACHINES 


FOR SOUND PRECISION CASTINGS 


permit the 
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Write for free detailed 
bulletin and specifica- 
tions, fully illustrated. 


type flux over a wet or cover flux 
are that the finished alloy is free 
of oxides and dross, furnace walls 
are kept cleaner, and dry ski 
provides a great deal less weight 
to be handled 

Ignition type fluxes are also 
used in foundry reverbatory fur- 
naces and in foundry melting fur- 
naces for the same reason. Even 
when clean metal is melted down, 
these fluxes reduce the metal 
content of the dross skimmed off 
the furnace and keep the walls of 
the furnace in proper condition. 
It is believed that the amount of 
metal saved by using the ignition 
type flux more than pays for the 
cost of the flux. 

In some cases, when an ignition 
type flux is used on a pot or cru- 
cible type furnace and less fre- 
quently in a reverbatory furnace, 
proper ignition is not obtained 
This is usually because the skim 
and the flux are not thick enough 
to provide a heat transfer barrier 
The molten metal absorbs the 
heat as it is generated and pre- 
vents the skim from 
ignited. If the skim or dross is 
raked into a thick layer or pile, 
there should be no difficulty in 
obtaining the proper 
normal foundry 
peratures 


becoming 


ignition at 


operating tem- 


Degassing Fluxes 


The solubility of hydrogen in 
molten aluminum is the reason 
that cast aluminum alloy prod- 
ucts are prone to contain porosity 
Molten aluminum, especially 
when the temperature is above 
1350 F, will absorb hydrogen un- 
til an equilibrium condition is at- 
tained 

If the weather is humid, or if 
the products of combustion con- 
tain a large percentage of hydro- 
carbons, the aluminum 
will absorb a large quantity of 


molten 


hydrogen. If the reverse condi- 
tions exist, the gas level will be 
lowe1 

If the metal contains consider- 
able ‘dissolved hydrogen and if 
the solidification rate is slow 
enough, all of the dissolved hy- 
drogen will precipitate out dur- 
ing the solidification and result 
in scattered spherical voids 
throughout the section of the 
casting. If the rate of solidification 
is rapid enough, some or all of 
the hydrogen will be retained in 


Continued on page 74 
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1, STEEL SPINDLE is cast as an insert 


in the center of the gyroscopic tops. 


die section, open 


Ws 
eee. 
Ly: War 


2. DIE HALVES on outer turntable ro 
tate about center 


ing one side closing the other 


3. TRIMMING LATHE performs all ma- 
chining by making three cuts in a 
single setup. 


By JACK G. CHANDLER, 


G, PAINT STRIPING is done two-at-o 
time by using a hand held brush 


Unique casting and finishing of toy gyros gives 


Precision Lead Castings At Low Cost 


‘BOYS must be considered as expendable items 
therefore, they must be made at low cost and at 
high speeds if they are to compete in a mass market 
For these reasons, it is usual to use one or more of the 
precision metal molding methods for the fabrication 
of metallic parts of toys. Chandler Mfg. Co. uses per- 
manent mold castings in lead so that their gyro- 
scopic tops can be sold at a relatively low retail price 
These gyroscopic tops are, however, a very precise 
and carefully balanced mechanism—they must be 
they are to operate properly. 

The tops consist of an 11 percent antimony, 89 per- 
cent lead fly-wheel with an integrally cast steel shaft 
The gimbal is formed from steel wire, formed and spot 
welded. It is in the permanent mold casting and sub- 
sequent finishing of the lead fly-wheel that the preci- 
sion manufacturing enters to the greatest extent 

Figure 1 shows one of the finished tops with the 


screw machined steel axle, a rough casting and a fi: 
ished casting. The casting operation is shown clear 
in Figure 2. Here, a unique die set-up is employec 
Two molds are used with one half of each mounte: 
on a turntable and the other half of each arranged 


Ihk 


a slide mechanism that is actuated by an eccentri 

With the dies in the position shown, one set of then 
is closed and the lead has been poured. At the sam« 
time a finished casting is ready for removal from the 
second die. After removing the finished casting, the 
operator places an axle insert into the die and ro 
tates the turntable 180°. This rotation will close the 
empty die and open the one that contains the casting 
The cycle is now ready to repeat 

All operations are by hand, as can be seen, but with 
this two-die, semi-automatic operation, some 2,500 
castings can be produced per eight hour shift 

Continued on page 69 
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PERMANENT MOLD CASTINGS 


POWDER METALLURGY 


How Dimensions And Properties Are Affected By 


Adding Copper To Iron Powder Compacts 


Causes of Growth and Shrinkage 


btair 


1 closer view on the 
of copper growth, it 
to discuss separately 
ausing growth and 
ausing shrinkage; the 
aic sum of which is equal 
e so-called “copper growth.” 
Growth: It seems justified to 
ime that growth factors are 
qual for all pure iron powders 
and can be determined from the 
iron copper constitutional dia- 
gram and the lattice structure of 
the alloy 
When a certain amount of cop- 
per is completely dissolved in the 
iron, it can be expected that the 
increase in volume of iron is ap- 
proximately equal to the volume 
of the dissolved copper plus a 
growth which originates in the 
expansion of the iron lattice when 
copper atoms are substituting 
iron atoms at temperatures above 
the alfa-gamma transformation 
point and remain in the lattice 
after cooling. There is metallo- 
graphic evidence that, at the 
cooling rates encountered in nor- 
mal sintering practice, little, if 
any, copper will precipitate 
Taking into consideration that 
the maximum solubility of coppe: 
in iron at the temperatures in- 
volved is in the region of 8-9 per- 
cent, these idealized growth fac- 
tors can be estimated to maxi- 
mum 3-3.5 percent linear expan- 
sion. It is obvious that this 
growth of volume cannot fully be 
offset by the pores in the com- 
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pact, or the pores left by the cop- 
per particles. 

Shrinkage: It, therefore, follows 
that the explanation for the dif- 
ferent copper growth properties 
among different iron powders 
most likely is to be found in the 
factors causing shrinkage during 
sintering. These consistently pres- 
ent shrinkage factors are super- 
imposed on the growth factors, 
and therefore are to decide the 
final dimensions. 

Since so many variables in- 
fluence these shrinkage factors, 
it seems logical to conclude that 
process variables should be chos- 
en to give maximum dimensioiic, 
if close tolerances are desired, 
which is in accordance with our 
experience. 

At what stage in the sintering 
cycle do the growth and shrink- 
age factors respectively become 
important? We can expect to find 
part of the answer in the follow- 
ing tests. 

Figures 12, 13 and 14 show in 
graphic form the result of dila- 
tometric tests on the previously 
discussed three reduced iron 
powders, A, B and C, having dif- 
ferent copper growth character- 
istics. Figure 12 shows dimen- 
sional changes during sintering 
with 7% percent copper 

The behavior of the three pow- 
ders is very similar up to approx- 
imately 900 C. or up to the point 
of transformation of alpha-iron 
to gammaz-iron, which results in 
the shrinkage of the specimens 
between 900 C. and 1000 C 


Part Two 


BY P. ULF GUMMESON & 
LENNART FORSS 


Hoeganaes Sponge Iron Corp. 


Above 1000 C. all three speci- 
mens start to grow more than is 
explained by thermal expansion. 
The difference among the three 
powders is substantial. During 
the cooling period we notice, in 
addition to the thermal contrac- 
tion, the transformation of gam- 
ma-iron to alpha-iron at a lower 
than normal temperature for iron, 
the explanation for which is to be 
found in the dissolved copper 

Dimensional changes during 
sintering without copper are il- 
lustrated in Figure 13 for B and 
C iron. By subtracting these 
curves from the ones in Figure 12, 
we should be able to picture the 
net result of copper-additions to 
the powders, by eliminating all 
changes due to thermal expansion 
and contraction, escaping gases, 
transformations, etc., as well as 
straight iron dimensional changes 
The calculated net changes for B 
and C irons are shown in Figure 
14 

When drawing conclusions from 
Figures 12-14, it should be kept 
in mind that the low heating 
rates, and above all, the very low 
cooling rates necessary because 
of limitations in the test equip- 
ment, are factors that limit the 
application of the results 

It seems justified to state, how- 
ever 

That copper growth does 

not start until at or slight- 
ly below the melting point of 
copper 

That the growth continues 

for some time after the 
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Calculated net changes during sintering of test . 
specimen of iron powder plus 7!/,°/, copper. 


specimens have reached sinter- 
ing temperature. 
That the growth is offset to 
some extent by a shrink- 
age, the magnitude of which is 
depending on some property of 
the iron powders. 

We have previously assumed 
that the growth should be equal 
for all pure iron powders and be 
in the magnitude of approximate- 
ly 3 percent linear expansion. 

To explain the shrinkage, it is 
necessary to discuss the mecha- 
nism of sintering, which subject 
has been well covered in the lit- 
erature, *:7:*:12 

If the net copper content of an 
iron part is 7-8 percent, the re- 
sult of sintering under normal 
conditions must be complete dis- 
solution of the copper into the 
iron. Diffusion of copper atoms 
into the iron should result in ex- 
pansion of the iron skeleton. 

However, if the copper phase 
is liquid, there will be a rapid 
saturation of this liquid phase 
with iron, followed by an ex- 
change of atoms between the 
iron-rich and copper-rich phases 
resulting in dissolution of iron 
atoms from areas with high cur- 
vature and reprecipitation of an 
iron rich phase on areas with low 
curvature. This process is densi- 
fying. 


It seems justified to believe, that 
the more irregularly shaped the 
iron particles are, the finer their 
pore structure, the greater will 
the contact area with the liquid 
phase be and the faster will den- 
sification due to atom displace- 
ment proceed, offsetting the ex- 
pansion due to the copper dis- 
solving in the iron. 

This process of dissolution and 
reprecipitation is virtually con- 
fined to the interval of the liquid 
phase existence. The velocity with 
which the liquid phase is formed, 
as well as its duration, has a large 
influence on densification. (See 
Figures 9-10-15). 

This influence of copper on the 
densification rate is present to a 
lesser extent also below the melt- 
ing point of copper, although we 
here have sintering by solid phase 
diffusion only. F. V. Lenel and 
H. S. Cannon* studied these phe- 
nomena under somewhat differ- 
ent conditions and explained the 
densification process as composed 
of liquid flow, solution and repre- 
cipitation and solid phase sinter- 
ing. W. Dawihl and W. Rix’? dis- 
cuss the solid phase sintering as 
particle transformation and par- 
ticle adaption, attributing the sin- 
tering properties to the produc- 
tion method and preliminary 
treatment of the powders. 
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What is said above will apply 
to our problem and it seems as if 
one of the main reasons for the 
different copper growth values of 
pure iron powders is to be found 
in differences in their pore struc- 
ture, specific surface and particle 
shape 

The finer the pore structure, the 
larger the specific surface and the 
more irregular particle shape of 
the iron powder, the more will 
the densification rate during sin- 
tering be accelerated by the pres- 
ence of a second phase that is 
liquid, or at least near its melting 
point. A number of observations 
support this statement 

The three iron powders, A, B 
and C have widely different por: 
structures. Powder A has th: 
coarsest pore structure and lar; 
est copper growth and powder ( 
the finest pore structure and 
smallest copper growth, while 
powder B in both respects take: 
an intermediate position. Powder 
A has the smoothest and powder 
C the most irregularly shaped 
particles. Determinations indi- 
cate that the specific surface of 
Powder B is in the magnitude of 
3-5 times that of powder A. 

It could be expected that the 
dissimilarity in densification will 
appear with other liquid phases 

Continued on page 83 
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AJAXOMATIC | 





AN INTEGRATED MELTING AND AUTOMATIC 
POURING UNIT nay * THE PRODUCTION OF 
ALUMINUM | DIE CASTINGS 


u 


Here for the first time the 
functions of ntinvous melt 
ng f 


molten meta closely at lowest possible 


aluminum, maintaining the 


temperatures, and automatic pouring of con 

trolled amounts of metal are combined 

compact unit 

The Duplex AJAXOMATIC is intended for those die casters 


who prefer to have each die casting machine a completely 


self-contained unit, starting with pig metal and scrap, and ending 


with the casting 
This unit represents the ultimate in integration and automation to match 
todays trend towards larger die castings and higher production rates per 


machine and per manhour 
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Eliminate Milling .. . 


The Most Expensive Operation 





HE most pressing reason for 
changing a method of manu- TABLE 1. S . 
- San * 
Saiens af & qunaiamant io to ve- E d cast vs permanent mold* cast properties 
duce the ultimate cost. That is, Composition: 
the cost of the part when it is c 
ready to be assembled into a ma- a 0.25 1.50 
: . inc 7.00 9.00 
chine. Very broadly speaking, Nickel 0.20 
when a green sand casting is Iron — 1.00 
involved, the change is made to naam 0.20 0.60 
cut — — he ay and ties 0.20 aan 
to reduce rejects ue to poor Titenium 0.10 0.30 
dimensional stability or rejects Chromium — 0.30 
due to porosity 
While all machining operations Physical Properties: Aged |0-'4 days, room temperature 
are relatively expensive, when it 
is possible to reduce or to elimi- 
nate milling machine operations Tensile $ , 
a  *: thle F ensile Strength, psi 35,000 40,000 
- wih ay rally rane gr Yield Strength, psi (0.2%) 25,000 27,000 
a major cost reduction. of Elongation, %/, in 2 in. 4-5 6-7 
these reasons: reduced machining, Brinell Hardness 74 74 
better dimensional stability and Charpy impact, ft. Ibs 
reduced porosity were the cause notched 3 
; : unnotched 20 
for a change from a sand casting 
to a plaster mold casting of the 
Continued next page 


Minimum Maximum 





Permanent 
Sand Cast Mold Cast 
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ELIMINATE MILLING—cont. 


burner mounting used by the 
South Wind Div., Stewart-War- 
ner Corp., shown on page 47. 
When the part was sand cast, 
the most expensive single opera- 
tion was cutting the eight slots 
in the collar surrounding the 
center hole. Both angle and posi- 
tion of these slots is highly im- 
portant and, as can be seen, 
some of them are so placed that 
milling with a standard cutter 
was not possible, due to the ad- 


jacent boss. While it is only nec- 
essary to hold the position of the 
center line of each slot to within 
+0.010 and the width to +0.005, 
sand casting was not able to meet 
the requirements. 

Most other dimensions could be 
held by the foundry, provided 
sufficient stock was left. But the 
clean-up operation required al- 
most overall machining and when 
this was done, porosity was often 
disclosed, causing rejection of 
the casting. Suct rejects are not 
only expensive in that the entire 





r ici tion, 
More Efficient Produc 
Better Product Performance 








be 


are reasons why SCOTT-ATWATER 


uses ACCURATE die castings 


® Because of their uniformity and light weight, ACCURATE die castings greatly 
reduced the time required for handling and assembly. Cast to close tolerances, they 
reduced or eliminated machining operations, special tooling and scrap loss. In 
addition, a more dependable and efficient motor was produced with die castings 
that have high strength-light weight properties and are non-porous and leakproof 
Perhaps you too, can improve your product and profit picture with ACCURATE 
die castings. Write, wire or phone if you have a parts problem demanding im- 


mediate attention. 
ALUMINUM + ZINC * 


ACCURATE DIE 


MAGNESIUM DIE CASTINGS 


CASTING CO. 


2 me: ANT 
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cost of machining up to the point 
of rejection are lost, but if many 
parts must be rejected there can 
arise a serious interference with 
production. 

When a change was made to 
plaster mold casting, almost all 
of the former machining was 
eliminated. The center slots are 
cast to as great an accuracy as 
is required, the overall dimen- 
sional accuracy is good enough 
so that no surface machining is 
required and rejects due to poros- 
ity have been reduced almost to 
the vanishing point. 

While it is possible to core all 
of the holes except possibly the 
one very small one, it was found 
to be much less costly to drill all 
except the three larger ones. (See 
casting drawing.) This was par- 
ticularly true since a drill jig was 
available from previous produc- 
tion as well as the drilling set-up. 
Threaded holes must, of course, 
be tapped after casting. 


With the change in manufac- 
turing method the only machin- 
ing that has to be done now is 
drilling and tapping, both very 
inexpensive operations. 

The alloy in which this part is 
cast is a high strength age hard- 
enable aluminum base material. 
It has the advantage of aging at 
room temperature to substantially 
full strength in about 10 days 
with practically no distortion dur- 
ing aging. 

Another advantage of this par- 
ticular alloy is that it is castable 
by almost any method desired. 
The composition and physical 
properties of the material are 
given in Table I. 


DU-WEL ANNOUNCES 
EXPANSION PROGRAM 


Plans for the construction of a 
new office section to house its 
engineering departments have 
been announced by Du-Wel 
Metal Products, Inc., Bangor, 
Mich. jobbing die caster. Ap- 
proximately 600 square feet of of- 
fice area are to be added to the 
present building. Some additional 
manufacturing space is also to be 
provided at the rear of the build- 
ing area. 

According to D. J. Walton of 
Du-Wel, this is the sixth time in 
the past nine years that the phys- 
ical facilities of the plant have 
been enlarged to accommodate 
increased business. 

















Finishing includes all secondary operations performed ve, 
on precision metal molded parts — up to and includ- “yd 
ing final surface treatment. This section presents new ee 
information cbout the specialized methods, equip- __ 
ment and materials needed for finish-mochining, 
‘assembly, surface preparation and final finishing of 
all precision metal molded ports. 
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LE ROY MACHINE CO., LE ROY, NEW YORK 
COMPARATIVE FINISHING COSTS FOR JET ROTOR COMPRESSOR DISCS 
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QUALITY DISCS cOsT | prop | cost 1955 
' PER YR. PER YR INCR. SAVINGS ALMCO 


SUPERSHEEN 
VARIED 231 | $28,870 % = 
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FILE AND 


wire Brush | '® HRS. 


$124.92 
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SUPERSHEEN | 
DBF-200 | 4 HRS. | $ 5.68 Pasa 1040 |$ 5,907 |450%| $124,000 
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HOW AIRCRAFT PARTS FIRM SAVED 
$124,000 WITH ONE SUPERSHEEN BARREL 


This Almco SUPERSHEEN fixture-type barrel is paying for itself every week 
Compressor rotor discs for jet aircraft must be finished to rigid Air 
Force specifications at the Le Roy Machine Co., a New York manufacturer 
of automotive and aircraft parts. Above you see the final inspection of these 
parts, just barrel finished. Inspected under powerful magnifying glass 
critical break-edges of the discs are right down to A. F. specs 
“Supersheen methods were largely responsible for achieving and main- 
taining the high quality required for aircraft manufacture,’ reports R. O 
Braaten, Le Roy project engineer. Prior to the installation, the rotor discs 
were deburred by file and wire brush finish those parts; often a complete test 
Then an Almco finishing engineer recommended that some sample discs can be run in a matter of hours 
ye barrel finished Helping you select the correct size 
In Almco’s Newark laboratory, it was found that deburring these parts barrel or barrels for your operation is 
required tough, Supersheen bonded abrasive chips, '< in. steel diagonals the next step. And whenever you need 
and abrasive compound to meet strict A. F. requirements and yet get the expert help in finishing problems, ALMco 
fastest possible cutting, grinding and polishing action is at your service. For further informa- 
That's how the SUPERSHEEN MeEtTHoOp cut finishing time from 18 to 4 tion and literature, write, Almco, 104 
hours per disc, achieving absolutely uniform finish. Too, production was Marshall St., Albert Lea, Minn 
increased 450 percent, saving $124,000. annually on 


deburring costs SUPERSHEEN METHOD 
Remember, the SUPERSHEEN METHOD is a com- 

plete barrel finishing service that begins with an ALM Cc © FOR 
Almco finishing engineer analyzing your specific SPEED FINISHING 
problem. Then free tests are conducted on your sample Division of Queen Stove Works, Inc., 
parts at the Almco laboratory nearest your plant. The ALBERT LEA, MINN. . : 
correct media, compounds, barrel rpm, water level PAE Ten. * aw Cres 
and time cycle are determined in order to precision 

For more information circle No. 72 on the Reader Service Card 
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DIE CASTINGS 


EPOXY ENAMELS in a range of colors give a handsome, 
non-glare finish that meets all functional needs. 


FO eer machines in a variety of attractive colors 
have been introduced this year by Burroughs 
Corp. of Detroit. In place of the standardized neutral 
colors that are traditional in the business machine 
field, Burroughs has taken a leaf from the notebook 
of today’s homemakers, offering its new Ten Key 
adding machines in a choice of four non-glare pastel 
colors. 

The modern office, Burroughs reasoned, is the en- 
vironment in which the average worker spends a 
major share of his hours. Why not introduce the 
pleasant and harmonious colors with which he is 
likely to surround himself at home? 

Color selection was made by industrial designer 
George W. Walker on the basis of scientific prefer- 
ence and association testing. By the process of elimi- 
nation, and considering the major factors of eye 
strain, fatigue and functionalism, the field of choice 
was narrowed down from 25 colors to four colors 
amber grey, Alpine blue, sea mist green and Capri 
coral. 

Acceptance has been rapid. High production elec- 
trostatic paint spray methods are now being used to 
apply the pastel colored finishes to the die cast alu- 
minum housings for the Ten Key. 

An epoxy type synthetic enamel, with a phosphate 
pre-treatment is applied to promote paint adhesion 
and to protect the casting against corrosion. Precision 


Color Boosts 
Adding Machine 
ales 


baking methods have bee! developed in order to ds 


velop optimum properti« f durability, adhesion and 


color match in the surface coating 


Burroughs has a completely conveyorized system 
which occupies the greater part of one floor of its De 
troit plant for painting these and other adding ma 
chine components 

Ten Key die castings go through the following 
cycle: 1) Rack; 2) Spray Bonderize in five-stage 
cycle for phosphate coating; 3) Air dry; 4) Transfe: 
to paint line; 5) Electrostatic paint spray; 6) Retouc! 
with hand spray; 7) Bake; 8) Transfer off paint line 
and move by hand truck to spot putty and sand; 9) 
Rerack on paint conveyor; 10) Air blast to remove 
dust; 11) Apply second coat of paint; 12) Oven bake 
13) Move by truck to quality control department for 
inspection; 14) Move to assembly department for at 
tachment of hardware and sound-deadening felt; 15) 
Inspect 

On the following pages are the flow chart and 
photos illustrating the processing of these aluminum 
die castings from the time they are placed on the 
conveyor until they are ready for the assembly line 


PHOSPHATE COATING AND 
ELECTROSTATIC PAINTING 





AT BURROUGHS 
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ee — — 


RACKING is simply a matter of 
suspending the die cast housings 
from hooks on the over-head conveyor 


eee which corries gly rm the PHOSPHATE coating cycle is accomplished with this automatic spray Bonder- 
oe es conn Pay ~y oh izing unit which carries the castings through five stages arranged in a U- 
manually transterred to another convey- shaped, completely enclosed system. Zine and aluminum die castings can be proc- 


or system for the peinting-baling cycle essed along with steel stampings 


COLOR BOOSTS SALES—Cont 


a PMM cima | 
PAINTING IS A PRECISION JOB. Surface preparation, the 
photo story R | first stage, must be planned to provide good base for subsequent 
coats of paint. Then, with electrostatic paint spraying and accu- 
rately heated paint, an exactly controlled paint film is applied 
Baking, too, is held to precision limits, with temperatures con- 
trolled within five degrees. The result is a quality of finish and a 
uniformity of color that meets every functional and decorative 


requirement. 
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PAINTING calls for an electrostatic paint spray booth, right, followed 5 HEATED with this DeVilbiss hot 
by manual touch-up, leff. Pinions on the conveyor hook rotate the cost Paint at the nozzle is kept at 
ings as they poss before the paint spray. Electrostatic spray with heated paint vantages: less solvent 


s required, point 
gives high production rates, uniform paint coctings 


greater build-up is achieved. In 
heoted paint gives a 2 mil de 
with abeut | mil with cold paint 


PAINT MIXING must be 

carefully controlled to ob 
tain proper color match, viscosity 
and properties. In this mixing room 
ond throughout the paint depart 
ment, careful temperature contro! 
and complete air filtration for dust 
removal are important features 


J 
#4 
» 
TEMPERATURE CONTROL f 
in boking is very criticol : 
wrinkle finishes must be held with - eA 
: 


in 10° varietion, while epoxy 4 
enomels must stay within 5° to 


obtain uniform color. These Mahon ” 
regulators control tempercture for UP INTO THE OVEN goes the cor 
baking epoxy enamels ot 385 F |7 veyor line after the castings hove had 

a brief flash-of period to remove volotile 
materials. These convection type ovens ore 
over-head, saving floor space. After baking 

spot puttying and sanding ore done, fx TO 
owed by o second paint-boke cycle 


ASSEMBLY 





Burroughs Ten Key—Cont. 


THE FINISHING 


FINISHING OF ALUMINUM AND ZINC 
BASE DIE CASTINGS 


by D0. J. Swaninger 
Sales Manager — Stevens Compositions 


Each year, during the past decade, 
the use of zinc base and aluminum 
jie castings has been on the ascend- 

ed uses have been particularly noted | . , y : 
ve, aircraft, appliance, plumbing eee * 


Aipet 
JUS 





have played no small §. NAMEPLATES ARE ATTACHED to the housing by pressing integral 
ge of die castings usage. bosses formed on the rear surface of the die cast zinc emblem through 
t oe age hod — | holes in the housing and slipping Speed Nuts over the bosses. 
ng methods for aluminum 


ting 

Pidadliliz 

polishing. buff ypical die cast buf- 
seg ’ fing operation on 
ing and ¢ Stevens lathe. 
vethods are J 


is best for you? Which will give the 
needed to make your product more saleable 
€ lowest cost to you? 

Frederic B. Stevens, Inc., with their years of 
experience, can recommend the correct finishing 
procedure and furnish the equipment and 
supplies needed for the finishing of aluminum 
ry zinc base die castings. Whether it is chemicals, 


7 


x 


9 HOPPER-FED ARBOR PRESS is used to insert rubber feet into the holes 
" cored through the base die casting. 





Stevens Model B Copper, Nickel 
Chrome Die Cast Plating Machine 


compositions, lathes, automatic polishing equip- 
ment, Roto-Finish equipment or completely 
automatic electroplating and finishing machines, 
Stevens has it. 

Perhaps we can help you with a Stevens L. V.* 
report. Write us on your company letterhead 
describing your product, the finish desired and 
required production 


*Leboretory Verified 





10, SOUND-DEADENING FELT is coated with an adhesive material and 
* then attached to the inside surfaces of the die cast housing in this 


we 2S bench operation. Special conveyor carries the coated felt to the operators. 
Circie No. 84 on the Reader Service Card 
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brasive 


PROCESSED BY NATURE and offered exclusively by Norton, the new Tumblex “'N” Abrasive 


comes in sizes ranging from 3/16 


by 3/8"' to 1 5/8 


by 2 1/2°. 


natural for better barrel-finishing 


Latest tumbling abrasive — natural flint stone — offers new 
“TOUCH of GOLD” benefits — brings finish up and costs down 


Tumblex ‘‘N” 


own tumbling abrasive. Carefully se- 


Abrasive is Nature’s 


lected and graded by Norton, it opens up 
new possibilities for barrel-finishing ap- 
plications such as light deburring, break- 
ing sharp edges, polishing and burnish- 
ing and other operations where little ac- 
tual cut is required, 

Tumblex ‘'N” has proved particularly 
valuable in bringing out the most desir- 
able color of the finished part. Metals on 
which it has proved its ability to give an 
excellent finish include zinc, brass, cop- 
per, aluminum and various forms of 
steel, including stainless. 

Its rounded, uniform shape and very 
low breakdown ratio prevent wedging, 
permit longer cycles and reduce the need 
of rescreening. 

Another big Tumblex ‘'N” 
is extremely uniform cutting action. This 


advantage 


assures the same uniform finishing in 


load after load. Also, it enables close 


regulation of cut; for example, by adding 
measured quantities of loose abrasive 
grain to Tumblex “N” you can speed 
up the rate of cut with little effect on the 
life of this natural abrasive. Exact formu- 
las for best results in job or production 
tumbling are easily worked out. 

Norton customers who have tested 
Tumblex **N” Abrasive report: 
« “Very good luster with no notice- 
able wear.”’ 


« “Fine performance. Very little 
breakdown. Reordering 700 pounds of 
sizes 2\4T and 3'\4T.” 

« “Color O.K. on both zinc and brass.”’ 


« “Very long life. Gave excellent color 
on stainless steel.”” 


« “A good polishing stone on alumi- 
num.”’ 


Send Your Work Samples 
Let us demonstrate in our newly en- 
larged Sample Processing Department 


how Tumblex “N” Abrasive can give the 


value-adding ‘Touch of Gold” 
product quality and cut your 
finishing time and costs. Nor 
Company, Worcester 6, Mass. Dist 
tors in all industrial areas, listed 
“Grinding Wheels” in your 
directory, yellow pages. Export 
Behr-Manning Overseas Incorp rat 


Worcester 6, Mass. 


WNORTONK 


ABRASIVES 


dalaking better products... 
to make your products better 








NORTON COMPANY 
Abrasives « Grinding Wheels 
Grinding Machines « Refractories 
BEHR-MANNING DIVISION 
Coated Abrasives + Sharpening Stones 
Pressure-Sensitive Tapes 
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Equipment and materials combined TUMBLE 


to increase direct-labor savings 





over other tumbling methods! 


FINISH 





COMPLETE EQUIPMENT, 
ACCESSORIES AND SUPPLIES 





25% More Volume in 
30% Less Floor Space! MODEL 48” 


Two Compartments 


than comparable machines. 


Grav-i-Flo’s larger capacity plus improved cutting and 
finishing materials slash processing time—no need for 
transferring parts from cylinder between roughing and 
finishing. Get speed and smoother surface, higher lus- 
tre by asking for a Grav-i-Flo representative to visit 


your plant, or by sending us samples. 
MODEL 24”—TWO COMPARTMENTS 
SENC FOR CATALOG showing complete line of 


Grav-i-Flo equipment, accessories and supplies. 


Grav-i-Flo Corp., Dept. PMM-11, Sturgis, Mich 


C1) Send complete catalog C) Hove Sales Engineer Call 
C) We are sending samples 


Compony 


Name 


GRAV-1-FLO CORPORATION, 400 Norwood Avenve, Sturgis, Michigan CHIP SEPARATOR AND GRADER 
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MEWALS 


Protective 


AMAL TAA TNE 1 | 


Copper Plating Fit for Die Castings 





United Chromium now 
provides plating equipment 


Much time and money can today be 
saved in designing new plating facili- 
ties and in buying new equipment. 
United Chromium now plans and 
supplies equipment for general plat- 
ing, offering the benefit of over 25 
years close working experience with 
plating plants 

Already several complete installa- 
tions have been made by United 
Chromium, and have included plat- 
ing and cleaning tanks, rectifiers, 
heaters, blowers, anodes and the like 
By working with United Chromium, 
these plants assured equipment de- 
signed for efficiency and economy. 


EXAMPLE OF ECONOMY 


Unichrome Tantalum Heating and 
Cooling Coils are not just acid-re- 
sistant but actually acidproof to all 
common plating acids except hydro- 
fluoric. Outlasting lead by far, they 
often more than pay for themselves 
by minimizing downtime and main- 
tenance. 


EXAMPLE OF EFFICIENCY 


Unichrome Round Anodes, an orig- 
inal United Chromium development, 
are active over their entire surfaces 
and distribute the current 
When they replaced “flats” in an 
automotive plant plating tank, they 
eliminated former need for costly 
weekly maintenance. They also 
plated better with less power, en- 
abling a $29,000 standby generator to 
be switched to other work. 

United Chromium will be glad to 
consult with you on your equipment 
requirements 


better. 


UNITED CHROMIUM DIVISION 
METAL & THERMIT CORPORATION 
100 East 42nd Street, New York 17, N. Y 
Waterbury 20, Conn. © Detroit 20. Mich 
East Chicago, ind. © E! Segundo, Colif 


In Conada: 
United Chromium Limited. Toronto |. Ont 





Non-cyanide Unichrome Copper delivers operating 


features of special interest to die casters 


Ready for direct bright nicke 
plate from Unichrome Copper 


There are definite differences to be 
seen in both the deposits and the 
operation of different copper plating 
solutions 

In the case of the Unichrome Py- 
rophosphate Copper Process, the dif- 
ferences are of direct benefit to 
plants plating die castings. 


SMOOTHNESS IS BASIC 
Unichrome Copper deposits are noted 
for their and 
uniformity when plated over a wide 
current density range 

Since the solution also is nearly 
neutral in pH, it is well suited for 
plating light metal castings. Of the 
alkaline copper solutions, Unichrome 


essential smoothness 


Copper has an advantage in its rela- 
tive insensitivity to metals, organics, 
etc. 
NO BUFFING 

With newly perfected addition agents, 
a lustrous deposit is produced which 
proves ideal for direct plating with 
nickel. It needs neither buffing nor 
activation treatment. 

The addition agents not only give 


plating, this 
Courtesy Roya 


' 


ng tr Ci ustrous copper 


Plat af r ; c., Newark, N.J 


even wider bright plate range than 
obtained with the basic bath, but also 
step up plating speed as much as 
20° 
EXTRA BONUS 

Disposal of cyanide wastes is a prob- 
lem that can’t be overlooked. But it 
can be minimized with non-cyanide 
Unichrome Pyrophosphate Copper: 
As one user recently put it, “a pyr: 
phosphate-type copper solution was 
selected because of its wide bright- 
ness range 
present a 


and because it does not 


serious waste disposal 


problem.” 


MATCHED PLATING PROCESSES 
Unichrome Copper is also part of a 
matched set of processes for better 
copper -nickel-chromium finishing 
Its deposit is ideally receptive for 
Bright Nickel 


is unusually rec eptive for 


Unichrome which in 
turn 
chromium deposits and which works 
outstandingly well with Unichrome 
SRHS Chromium 
Send for details or 


cesses 


all three pro- 
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This Process Gives Color Plus Protection, But..... 
CAN ALUMINUM DIE CASTINGS BE COLOR ANODIZED? 


So far, the use of color anodized coatings on 
aluminum die castings has been very limited. The 
problem ... the high silicon alloys which are com- 
monly used because of their excellent castability, 
give a smutty, streaked appearance. They can only 
be dyed in dark colors. Alloys that can be color 
anodized successfully are too difficult to cast be- 
cause they tend to solder to the die casting die. 

However, the chief engineer of a prominent cus- 
tom die casting firm has expressed great optimism 


are important. 


with regard to the development of a die castable 


aluminum alloy that can be satisfactorily color 
anodized in bright, light colors. Work is progressing 
in this direction at the present time. 

More widespread use of color anodized aluminum 
die castings seems imminent and, when the technical 
problems are overcome, this should hove an im- 
portant influence on the number of aluminum die 
castings used on automobiles, household applionces 
and other places where color, durability and cost 


How To Color Anodize Aluminum 


‘ OLORED anodized aluminum 
> has recently become the 

ibject of a great deal of atten- 
tion throughout the metal-proc- 
essing industry. Much of this in- 
terest can be attributed to the 
theme of modern living: new col- 
ors and their widespread use in 
interior decorating, kitchen ap- 
pliances, automobiles, jewelry, 
etc 

The characteristics of dyed an- 
odized aluminum are ideal for its 
use in this manner. Brilliant col- 
or, resistance to scratching and 
chipping, and ease and economy 
of application are but a few of the 
reasons for its increasing popu- 
larity. 


What Is Color Anodizing? 

The anodizing process is not 
new. As early as 1924 patents 
were issued for the electrolytic 
oxidation of aluminum in a 
chromic acid bath to G. D. Ben- 
gough, and J. M. Stuart, British 
Patent 223,994. The first patent 
on anodizing with a sulfuric acid 
electrolyte was issued in about 
1930 to Aluminum Colors, Inc., 
Indianapolis and since that time 
additional patents covering sul- 
furic acid concentrations over a 
wide range have been granted 
These patents have since expired 

Methods of anodizing, utilizing 
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oxalic, sulfamic, boric, sulfonic, 
and other acids as electrolytes, 
plus modifications of the sulfuric 
acid process by the addition of 
metallic salts have been devel- 
oped during the intervening pe- 
riod. However, the 15-20% sul- 
furic acid bath remains as the 
most widely used electrolyte. 

In 1925 F. B. Flick (U.S. Pat 
1,526,127) discovered the ability 
of the aluminum oxide film to be 
colored by numerous organic 
dyestuffs. Since that time Sandoz 
Chemical Works has pioneered 
in the development and applica- 
tion of specific dyes for the metal 
finishing industry. 

The mechanics of forming the 
artificial oxide coating are sim- 
ple. The aluminum is immersed 
as the anode in a suitable electro- 
lyte solution and an electric cur- 
rent supplied. As the current 
flows through the electrolyte, 
hydrogen is liberated at the cath- 
ode (usually lead) and oxygen 
is liberated at the anode wher 
it combines with the aluminum to 
form ALLO 

Since the oxide is a non-con- 
ductor, if it were not for the sol- 
vent action of the electrolyte, this 
action would cease once a con- 
tinuous film was formed. The 
electrolyte, however, partially 
dissolves this oxide film creat- 


By F. P. STILLER 


Sandoz Chemical Works, Inc 


ing a series of pores in the coat- 
ing which allows continued pass- 
age of the electric current. These 
pores, of microscopic size, give 
this film its ability to absorb dyes 
by capillary action 

When the oxide film thus 
formed is subjected to moisture 
and heat some of the Al.O. com- 
bines with water to form Al,O.- 
HO, the volume of which is 
greater than that of the original 
aluminum oxide. In this man- 
ner the anodic coating can be 
sealed to prevent further absorp- 
tion of dye or subsequent stain- 
ing and to increase its abrasion 
and corrosion resistance 

In actual color anodizing prac- 
tice, metallic salts (nickel and/or 
cobalt acetate) are added to the 
sealing bath to prevent discharge 
of the dyes and to increase thei 
light fastness properties 


Pretreatment 


A flow chart of a typical color 
anodizing plant is shown at the 
right. The metal must be chem- 
ically clean as for any metal fin- 
ishing operation. This is accom- 
plished by immersion in an alka- 
line cleaner inhibited with vari- 
ous agents to prevent chemical 
attack on the aluminum. Since 
the inhibiting agents usually form 
an inert protective film, which 





would interfere with subsequent 
anodizing and dyeing operations, 
a nitric acid dip is required if the 
material is not to undergo further 
chemical treatment before ano- 
dizing. 

Most material used for decora- 
tive purposes is given either a 
brightening treatment, which 
may be chemical or electrochem- 
ical, or an etch, either alkaline or 
acid. These treatments should al- 
so be followed by a nitric acid dip 
for smut removal purposes. 


Anodizing 

The standard anodizing elec- 
trolyte consists of 15 to 20% sul- 
furic acid and is operated in the 
temperature range of between 70 
and 75 F. The time of treatment 
and current density control the 
thickness of the aluminum oxide 
film being developed and conse- 
quently affect the depth of color 
resulting after dyeing. Since the 
work load usually varies from 
batch to batch, in commercial 
practice current density is con- 
trolled by applying a specific 
voltage to the material being 
processed 

The electrolyte temperature 
and concentration affect both the 
thickness and porosity of the 
coating since they influence both 
the conductivity of the solution 
and the rate of dissolution of the 
aluminum oxide 

For runs of any given color the 
above factors must be rigidly 
controlled if reproducible results 
are to be obtained 


Rinsing And Neutralizing 


A complete rinsing of the coat- 
ing between anodizing and dye- 
ing is of prime importance. The 
removal of all traces of sulfuric 
acid must be accomplished for 
two reasons 

First, certain of the dyes hav- 
ing other desirable properties for 
aluminum dyeing, are limited in 
their dyeing ability by the pres- 
ence of the sulfate ion in the 
pores of the coating 

Secondly, the introduction of 
sulfuric acid into the dyebath will 
result in raising the acidity (low- 
ering the pH) of this bath with 
a consequent change in the final 
color of the finished material 
The affect of the introduction of 
acid into the dyebath varies, of 
course, with the individual dye 

In the case of extremely por- 
ous material, such as castings, or 
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COLOR ANODIZING—cont. 


wrought material having recessed 
areas that cannot be freely rinsed, 
a neutralizing bath is of great 
value. A 5% solution of sodium 
bicarbonate is most widely used 
for this purpose, the work being 
immersed for 5 minutes at room 
temperature and then thoroughly 
rinsed. Dilute soda ash (sodium 
carbonate), or ammonia solutions 
are also sometimes used, how- 
ever, there is danger in dissolv- 
ing some of the coating in an 
alkaline solution of this type. 

Oxalic or nitric acid is some- 
times used at this stage to dis- 
solve any occluded matter from 
the pores of the coating. This 
treatment results in the oxide 
film being more receptive to the 
dye solution 


Dyeing 

The dyeing operation is a rela- 
tively simple procedure. The pre- 
viously anodized aluminum is im- 
mersed in an aqueous solution of 
the proper dye for the correct 
period of time. During this pe- 
riod the dye is absorbed, by cap- 
illary action, coloring the coating 
It is believed that certain of the 
dyes react chemically with the 
aluminum oxide to form color 
lakes, while others are merely 
physically retained by the porous 
film 

The dye solution should be 
contained in a vessel constructed 
of a nickel-chromium type stain- 
less steel or a non-metallic inert 
material such as stoneware, fi- 
berglas, polyethylene, polyviny] 
chloride, rubber, etc. Steel tanks 
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MODERN Sevrtnine?/GRINDER-POLISHER 


Hammond Variable Speed 
(1500 to 3000 RPM) Polishing 
and Buffing Lathe. Models 
up to 50 HP available. 


1642 DOUGLAS AVENUE 


GOOD MACHIN 


Hammond Cyclone Dusko- 
lector. One of a wide line 
of Cyclone and Filter Types. 


OF KALAMAZOO 


ERY SINCE ‘82 = 


Hammond Backstands. 10 
Air and Spring Tension 
Models to choose from. 


Write for Catalog No. 
60 showing America’s 
most modern and 


complete line. 


KALAMAZOO, MICHIGAN 


For more information circle No. 76 on the Reader Service Card 


60 / november ‘55 pmm 





lined with any of these materi 
are entirely satisfactory. If 
stainless steel tank is used, tl 
work rack must be completely 
isolated from the tank both abov« 
and below the solution to pre- 
‘vent forming a galvanic cell be- 
tween the stainless steel and the 
aluminum. Failure to do this re- 
sults in precipitation of the dye 
solution and may even cause cor- 
rosion of the aluminum while in 
the dyebath 

The dyeing time, temperature, 
concentration, and pH all play 
an important part in determining 
the resultant shade and these 
values must be kept constant 
The normal dyeing takes place 
for 10 minutes at 150 F. Dyeing 
for a longer period (30 minutes) 
gives colors of increased resis- 
tance to fading although this 
practice cannot be followed in 
producing pastel shades such as 
gold, brass and copper 

The normal dyebath concen- 
tration is two grams of dye per 
liter, except in the case of black 
which requires from 6 to 10 grams 
of dye per liter of solution. Here 
again increased resistance to fad- 
ing can be achieved by dyeing 
with stronger dye solutions, but 
this can only be done when pro- 
ducing heavy shades. 

In regard to pH of the dye so- 
lutions, most aluminum colors 
dye well in the range of pH 6.0 to 
pH 7.0; however, there are ex- 
ceptions requiring either higher 
or lower pH values. Initial pH 
adjustments should be made by 
the addition of acetic acid, sodium 
acetate, or sodium hydroxide de- 
pending upon the necessary di- 
rection of change. 

In determining the necessary 
tank additions, a one-liter sam- 
ple of dye solution may be ti- 
trated with a weak standard so- 
lution of the proper acid er base 
and the exact addition to the tank 
calculated from the amount re- 
quired to bring the sample to its 
predetermined pH value. In or- 
der to stabilize the dyebath 
against pH changes caused by 
acid carry-over, it may be buf- 
fered by adding one gram per 
liter ef sodium acetate plus suffi- 
cient acetic acid to bring the pH 
to the desired value. 


Sealing 


Dyed anodized aluminum must 
be sealed in the nickel acetate or 
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FREE SAMPLE! 


*Trade Mark 
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BURNISHING & TUMBLING FORMULA 


Specially developed to produce 


the COLOR, LUSTRE and FINISH 
YOU WANT on 


‘ZINC DIE CASTINGS 


. BRASS . COPPER . STEEL . WHITE METAL 
SOFT SOLDERS - ALUMINUM . ALUMINUM DIE CASTINGS 


Works in All Hard Water Areas 


BURNAMITE the Superior Homogeneous Burnishing Formula in powder form... developed 


after 3 years of intensive research. Now available in ample quantities for prompt delivery! 


DISTRIBUTORS INQUIRIES INVITED MAIL THIS HANDY COUPON TODAY! 
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DIVISION | RUTLEY Industries, Inc., Dept. PM-1! 
415 Greenwich St., New York 13, N. Y. 
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POLISHING WHEEL MAY CUT COSTS BY ONE-FIFTH 


A new device for polishing 
metal called the PG wheel (pol- 
ishing and grinding) has been in- 
troduced that promises major cost 
savings for polishing all types of 
metal plating, painting, or archi- 
tectural finishing without the use 
of fine grit set-up wheels, rag or 
sisal buffs, or brushes. 

The new wheel consists of hun- 
dreds of pieces of cloth coated- 
abrasives, factory-formed into a 
wheel that can be used on rotary 
or straight line automatics, or on 
standard lathes for hand opera- 


2 te) tiage NEWS AND DEVELOPMENTS 


tions. It is described as “the most 
significant development in polish- 
ing methods since the end of 
World War II.” 

The wheel differs from any 
other product currently available, 
in that it removes stock as a 
part of its polishing action. This 
abrading-polishing action and the 
wheel’s ability to conform, enable 
it to remove mild draw marks in 
the same process in which it gen- 
erates a buff-type finish. 

Minnesota Mining & Mfg. C 


°. 
For more information, circle No. 206 on the 
Reader Service Card 
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A new type, self-locking brass 
insert, which eliminates open 
press time, reduces rejects and 
speeds assembly, has been devel- 
oped for manufacturers and users 
of die castings and all soft mate+ 
rials 

The expansion insert is designed 
to be placed by hand or to be 
machine fed into molded or drill- 
ed holes at any time after mold- 
ing. It has effected savings of as 
much as 20 percent by eliminat- 
ing open press time 


The insert is a self-contained 
unit consisting of a knurled brass 
shield and a locked-in spreader. 
The insert has a full thread to 
within 1/32 inch of the depth of 
the insert. The spreader is driven 
downward, expanding the insert 
without contact with the threads. 
It can be fully expanded in less 
time than it takes to tap a brass 
insert, thus speeding assembly 

The Phelps Mfg. Co. 


For more information, circle No. 205 on the 
Reader Service Card 


FOR PERMANENT MOLD CASTINGS 


A new unit is being offered that 
is said to make the gravity cast- 
ing in permanent molds almost 
completely automatic. 

Called the Grav-O-Matic this 
automatic gravity casting ma- 
chine produces superior quality 
permanent mold castings at ap- 
preciable unit cost saving. The 
unit eliminates most of the factors 
in casting that are generally at- 
tributed to the human element. 
Some of these new automatic 
elements are: metal temperature, 
pouring control and casting cycle. 
Casting with this machine can be 
done by entirely unskilled per- 
sons according to the manufac- 
ture! 

Other advantages claimed for 
the casting unit are an increase 


in production rates of from 20 to 
30 percent over other methods of 
casting. The floor space required 
is less than 100 sq. ft 

Casting produced by the Grav- 
O-Matic are said to be superior 
to conventionally cast parts in 
that they have a higher tensile 
strength plus a grain structure 
equivalent to a forging. The closer 
dimensional tolerances obtainable 
reduce machining costs appreci- 
ably 

A unique feature offered by the 
manufacturer of the unit is a 
leasing arrangement so that there 
need not be any capital invest- 
ment in equipment 

Automation-Engineering 


Corp. 
For more information, circle No. 207 on the 
Reader Service Cord 





MATCH PLATE METAL 
- ++ Now used for castings 

An aluminum alloy that was 
developed especially for use in 
making metal match plates is 
now being used by many die cast- 
ers and foundries for castings 
where special characteristics of 
this alloy are needed 

The aluminum alloy, Salloy, is 
particularly good where an ex- 
tremely bright surface is re- 
quired. The castings are very 
close grained 

While the initial cost of the al- 
loy is higher than other aluminum 
casting alloys, the results ob- 
tained and the reduction of re- 
jects actually means less final 
cost in the finished casting. 

The alloy is not recommended 
for general casting purposes be- 
cause of its higher cost, but 
where its particular advantages 
can be exploited, it can be used. 

The George Sali Metals Co., Inc. 


For more information, circle No. 208 on the 
Reader Service Card 


BARREL FINISHING MEDIA 
... for heavy cutting or fine 
finish 

A complete line of abrasive, 
burnishing, cleaning and neutral- 
izing compounds prepared espe- 
cially for precision barrel finish- 
ing operations has been an- 
nounced. Four classes of com- 


pounds have been formulated 
specifically to meet varying re- 
quirements along progressive 
stages of barrel finishing opera- 
tions. They are said not to paste 
or plug tapped or blind holes 

Class A compounds for heavy 
deburring and cutting are used 
for initial stages of finishing 
Class B compounds for regular 
deburring and semi burnishing 
can be used for follow-up finish- 
ing. Class C compounds are for 
burnishing and Class D com- 
pounds for cleaning and buffing 
action and contribute to finer 
metal color and finish 

Newton Industries 

For more nformat on circle No 209 on the 


Reader Service Cord 
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Specify Iridite . . . for corrosion protection during 
storage or use .. . for a firm and lasting base for 
paint .. . for extra quality and eye-appeal.. . for 
low cost color coding of finished parts. 


ON ZINC AND CADMIUM you can get highly corrosion 
resistant finishes to meet any military or civilian 
specifications and ranging in appearance from olive 


drab through sparkling bright and dyed colors 


ON Copper... Iridite brightens »pper keeps it tar- 
nish-free; also lets you drastically cut the cost of 
copper-chrome plating by reducing the need for 
buffing 


ON ALUMINUM Iridite gives you a choice of natural 
aluminum, a golden yellow or dye colored finishes. No 
special racks. No high temperatures. No long immer- 
sion. Process in bulk 


e ON MAGNESIUM Iridite provides a highly protective 
film in deepening shades of brown. No boiling, elabor- 


ate cleaning or long immersions 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 
ment. No exhausts. No specially trained operator 
Single dip for basic coatings. Double dip for dye color 
The protective Lridite coating is not a superimposed film 
cannot flake, chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete dota. Write direct or call in your Iridite Field Engineer. 
He's listed under "Plating Supplies" in your classified telephone book. 


Aciico Rescarcn P.. 


INCORPORATET 


4004 06 £ MONUMENT STREET © BAL TIME 


Menutecturers of iridite Finithes 
en Mon Ferrous 
WEST COAST L. H. Butcher Co. 
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NEW PRODUCTS—cont. 


LIQUID BRIGHTENING AGENT 


. ++ for cyanide cadmium 
plating 


A liquid brightening agent for 
barrel and still tank cadmium 


plating that is a pure chemical 
compound of known composition 


is now available. According to the 


manufacturers, this new bright- 


ening agent eliminates breakdown 


products and organic impurities. 
The brightener called Cadmax 


is low foaming and will produce 


. clear, brilliant, blue white depos- 
its over an extremely wide range 
of plating conditions. 

Some other advantages claimed 
for Cadmax are: burning is pre- 
vented even with low cadmium 
metal content in the bath; it per- 
mits the use of high throwing 
power baths without restricting 


the plating range; optimum re- 
sults are produced with baths of 
very low nickel content, which 
eliminates staining problems en- 
countered when baths with high 
nickel content are employed. 
American & + Co. 


For more information, circle No. 212 on the 
Reader Service Card 


IMPROVED PACKING 
MATERIAL 
... for hydraulic fluids 

A new synthetic compound 
which may find its principal use 
in the hydraulic packings field 
has been developed. 

Called Vyram, this material 
will permit the use of petroleum 
and fire-resistant fluids. As a re- 
placement packing it will equip 
present systems for easy conver- 
sion from one fluid to another. 





The ABBOTT METHOD 


will do MOST of your BARREL FINISHING 


Improved Abbott Barrel! 


The famed Abbott Vertical Barrel — 
adjudged by experts as the most effi- 
cient in its field — has been improved! 
Self-contained, it features its own elec- 
trie motor and speed contro! which gives 
precision control of barre! speeds at all 
times. Four basic barrel sizes in oa 
combination to match any production 
requirement. Write for details . . . today! 


THE ABBOTT BALL COMPANY 


1084 NEW BRITAIN AVE. 


aBBo™ 


Constant research and production line 
operations, developed and improved by 
Abbott engineers for more than forty 
yeors, conclusively PROVES that the 
Abbott Method of Barrel Finishing will 
efficiently perform most of your borrel 
finishing tasks. 

The Abbott Method — originated by The 
Abbott Ball Company in 1910 — features 
the famous Abbott Vertical Barrel and 
Abbott's scientifically designed 
Burnishing Shapes. 

For superior barrel finishing of stomp 
ings, castings and machined parts. . . 
investigate The ABBOTT METHOD. 


Abbott Burnishing Shapes 


ABBOTT ABCO & ECLIPSE BALLS 


ABBOTT DIAGONALS Wy 


HARTFORD 10, CONN., U.S.A. 
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The new product, an acrylate- 
type elastomer, can be fabricated 
into standard packings and gas- 
kets using conventional process- 


ing equipment. 
Monsante Chemical Co. 
For more information, circle No. 210 on the 
Reeder Service Card 


TOOL AND SNAGGING 

GRINDER 

... has built in dust-collector 
A redesigned tool and snagging 

grinder with an improved dust 

eollecting system has recently 

been introduced 


The major advantage of the re- 
designed grinder is that the dust 
collector can be serviced from the 
front of the machine so that it 
can be positioned against a wall 
when that is desirable 

The grinder, available in 1, 2 
and 3 HP sizes, is essentially the 
same unit as the OK grinder pre- 
viously offered. In fact, the new 
dust collector can be easily added 
to the older unit if that is desir- 
able. Addition of the dust collec- 
tor does not materially increase 
the floor space requirements. 

Hammond Machinery Builders 


For more information, circle No. 214 on the 
Reader Service Card 


WET BLAST UNIT 
... finishes jet blades 

A new, automatic pressure 
blast wet blast unit for finishing 
jet engine compressor blades has 
been announced. The unit finishes 
both sides of the airfoil section at 
the rate of approximately 200 per 
hour removing heat treat scale 
and discoloration without stock 
removal or distortion. The unit 
also incorporates a rinse facility 
for the removal of abrasive com- 
pound after blasting 

The blades are manually load- 
ed on simple work holding fix- 
tures which grasp at the root. A 
conveyor indexes the blades into 
the blasting chamber where a 
series of moving guns actuated 
by an air hydraulic cylinder ac- 
complish the finishing operation 
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COLOR ANODIZING 
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Four Tap-Lok Inserts help to hold this die- 
cast housing rigidly to the bed plate of a 
sewing machine. 


nickel acetate-cobalt acetate 
sealing bath. Work sealed in hot 
water alone is usually unsatisfac- 
tory due to bleeding of the dye. 
The nickel acetate, in addition to 
preventing loss of dye upon seal- 
ing, increases the resistance of 
the dye to fading 

In the case of certain dyes, 
there is a chemical reaction be- 
tween the dyestuff and the heavy 
metal as is evidenced by the col- 
or change that takes place. In 
other cases the effect of the nickel 
salt is only physical but never- 
theless the treatment is necessary 
for permanence of color 

The most widely used sealing 
formula is 5 grams per liter each 
of nickel acetate and boric acid. 
Excellent results are also ob- 
tained from a 5 gram/liter solu- 
tion of nickel acetate in which the 
pH has been lowered to 5.3 by 
addition of acetic acid. The treat- 
ment should be a minimum of 5 
minutes at 195 F with the heavier 
coatings requiring longer time for 
complete sealing. In order to in- 
sure complete sealing, a treat- 
ment in boiling water sometimes 
follows the regular nickel acetate 
sealing treatment 

Heavily anodized work usually 
develops a hazy deposit during 
the sealing operation. This condi- 
tion is partly due to the deposit 
of nickel hydroxide on the sur- 
face of the metal and, when the 
dyeing has taken place in a con- 
centrated dye solution, such as is 
required for black, residue from 
the dyeing operation is forced out 
of the pores as they close in the 
sealing bath 

Mechanical methods such as 
buffing. brushing or tumbling 
with sawdust are most effective 
in removing this deposit. Since 
this condition is aggravated by 
extremely high sealing tempera- 
tures approaching the boil, the 
bath should be held at exactly 195 
F. Care must be taken not to re- 
duce the sealing temperature be- 
low 190 F as incomplete sealing 
may occu 

Filtration of the sealing bath, 
plus addition of certain wetting 
agents help to minimize the de- 











TAP-LOK’ INSERTS 


make strong points 


of the weak spots 
in your assemblies 








Tapped threads in non-ferrous materials 
are often trouble spots unless protected by 
some sort of hard bushing. Among the latter 
the TAP-LOK INSERT has all the good 
points of other bushings, plus the additional 
feature of being self-tapping. This, of course 
eliminates a separate tapping operation and 
reduces installation costs substantially. 


Installation is fast and simple, no fussy 
hole preparation is necessary, thread cross- 
ing is impossible, no secondary operations 
are required, and installation for produc- 
tion or for maintenance can easily be 
handled by unskilled operators. 


TAP-LOK INSERTS withstand vibration 
without loosening and have maximum 
torque-and-pull resistance. One simple driv 
ing tool, operated through a standard tap 
ping attachment in a drill press or by hand, 
is all that is required. 


Send for descriptive folder. 


t 
erent 140 


Reg US Pot. OF 


= . ly 


oe 


posit; however, mechanical buff- 
ing may still be required for the 
best decorative finish 
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\\ a new plant for 


to keep P-K production and progress in pace 


with expanding needs for P-K Fasteners 











In a few weeks, Parker-Kalon will move to its new plant 
in Clifton, New Jersey (about 10 miles from New York 
City). This modern building, containing 267,000 
square feet on one floor, is one of the largest plants 
devoted exclusively to the manufacture of fasteners. 

It is planned for the highest efficiency and economy 
in all operations,with production keyed to the steadily 
increasing demand for P-K Fasteners throughout indus- 
try. Advanced facilities for engineering and research 
will accelerate P-K progress in development of new 
and improved fasteners. 

Now, more than ever, you can be sure... “If it’s 
P-K ... it’s OK!” 


PARKER-KALON DIVISION 


General American Transportation Corporation 
Clifton, New Jersey. 


PARKER-KALON 


SELF-TAPPING SCREWS — STAPS — SOCKET SCREWS — SCREWNAILS — MASONRY NAILS — WING NUTS — THUMB SCREWS 
Sold through leading Industrial Distributors 
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PROCESSES 
Investment Casting: 154 
A new booklet dealing with the investment costing process 
has been issued by the Austenal Laboratories, Inc. Numer- 
ous examples of cast parts are given as well as a table giv- 
ing the chemistry, physical and mechanical properties of in- 
vestment cast alloys. 


Powdered Metal Parts: 155 


A four page brochure on the powdered metal process for 
fabricating parts has been issued by Merriman Bros., Inc 
Many of the standard as well as unusual parts that can be 
made are shown. 


Die Castings: 156 
In a four page brochure, the Wheaton Die Casting Corp 
describes its facilities available for the production of quality 
die castings in both zinc and aluminum. 


MATERIALS AND EQUIPMENT 
Pots, Goosenecks, etc.: 157 
ACF Industries, Inc. hax prepared a brochure describing the 
melting pots, goosenecks, ingot molds and other industrial 
castings that can be supplied. Included is a listing of avail- 
able melting pots by both size and type 


Steel Belt Conveyors: 158 
Bulletins No. MF-2-413 and MF-530 have been issued by the 
May-Fran Engineering, Inc describing the hinged steel con 
veyors made by that company. 


Increased Crucible Life: 159 
A series of brochures is being issued by the Crucible Manu 
facturers’ Association on “Getting the Most from Crucible 
Melting.” No. 5 of this series on burner design and furnace 
combustion is now ready for distribution 


“Tips” for Pyrometer Users: 160 
An |! page loose leaf service manual has been issued by 
the Wheelco Instruments Div. of Barber-Colman Co. thot 
gives much helpful information on servicing pyrometers and 
what to do in case of instrument or thermocouple troubles 


P 
New Stainless Steel: 161 
A new ten page technical report on a new stainless steel 
a chromium, nickel, molybdenum composition, has been is 


sued by Allegheny Ludlum Steel Corp. 
Hose Data Book: 162 


The use and application data on Universal Flexible Metal 
Hose products is offered in o compact reference manual by 
Universal Meta! Hose Co. 


Magnesium Topics: 163 
The Dow Chemical Co. publishes an external house orgon 
"Magnesium Topics” that details some of the new and unu- 
sual uses of magnesium metal. 


Pneumatic Temperature Controls: 164 
Two models of pneumatic temperature controls for operating 
diaphragm valves or motors are described in Bulletin 151 from 
the Burling Instrument Co. 


Refractory Metals: 165 
An external house organ “Fanstee!l Metallurgy” which is de- 
voted to applicotions of tungsten, molybdenum, tantolum 
and columbium is published by Fanstee!l Metallurgical Corp 


LITERATURE 


CATALOGS, MANUALS 


Titanium: 166 


Progress Report No. 2 on the production, properties, appli 
cations and fabrication of titanium is now available from 
E. |. du Pont de Nemours & Co., Inc 


Temperature Measurement: 167 
The history of temperature measurement and some notes on 
modern methods with Tempil products are interestingly told 
in @ seven page booklet that has been published by the 
Tempil Corp 


High Vacuum: 168 
"The Story of the Ring-Jet Pump,” a new eight page book 
let has just been issued by F. J. Stokes Machine Co 


Combustion & Heat Transfer: 169 
A new brochure, bulletin No. 108, that contains detailed 
diagrams and drawings, together with photographs of Ther 
mal equipment has been issued by Thermal Research & Engi 
neering Corp 


Aluminum Alloy Guide: 170 
An aluminum alloy guide, in the form of a slide rule, has 
been prepared by the Howard Foundry Co. Specification 
number, composition, properties, etc. ore all given for some 
61 different alloys, or tempers, for sand and permanent mold 


castings 


Tool Pre-Treatment: 171 
The first in o series of technical fact sheets has just been 
published by Acheson Colloids Co. This first sheet discusses 
the pretreatment of dies prercers and tools used mn the 
metal forming operations 


Fire Resistant Fluids: 172 
An all new 19 page book on fire resistant hydraulic fluids has 
been prepared by Monsanto Chemical Co. All of the tech 
nical information needed to determine the applicability of 
Pydraul F-9 is given 


Literature Index: 173 
The Minneapolis-Honeywell Regulator Co., Industria! Div 
has published an index of available literature. The index 
broken down by Subject, Industry and Product. Catalogs 
bulletins, specification sheets, dota sheets and article re 
prints are included 


FINISHING 
Drilling and Tapping Head: 177 


A new catalog listing the complete line of multiple spindle 
drilling, tapping, counterboring and chomfering heads hos 
been issued by Errington Mechanical Laboratory, Inc 


Cross Slide Rotary Table: 178 


A new cross slide, rotary table for use on milling, drilling 
profiling and other machine teols is described and illus 
trated in a new brochure from Morrison Engineering Co 


Deburring & Chamfering Tools: 179 
The Cogsdill Tool Products, Inc. hos just published o 12 page 
catalog on the line of deburring and chamfering tools mode 
by that company. In addition to the types of tools, the cot 
clog shows a number of typical operations with suggestions 
of how to do the job 
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A Designer s:Qreams Can Be 
Materialized 
with 


METAL-CLEANING 


JOBS 


Die Castings of 
WOULD YOU LIKE aad 


TO IMPROVE? 


Listed below are some of the operations 


discussed in Oakite’s 44 page handsomely illus- 
trated booklet on Metal Cleaning. Please check 
he list. Then let us show you how Oakite 


For Example: In the Electrical Equipment Industry 
nethods can give you better production with (and no stranger to every form of industry) is the die 
cast part made from the new lightweight magnesium 
and aluminum alloys. Every year has witnessed wider 
and wider acceptance of these tough and strong metals. 
pa igen HUNUSTMA, Clean ’ Designers have found them adaptable to such an im- 

ties of U. 8. and Cane portant degree that many of their creations have been 
successfully die cast where formerly other methods for- 
bade their development. In this electrical equipment 
industry, vital usage is made of these parts die cast from 
aluminum and magnesium. The illustration above shows 
a few—electrical windshield wiper housing, electronics 
hose part, motor and bells and a motor field ring. Fea- 
tures that make these die cast parts practical include 
great cost savings through the virtual elimination of 
machining and finishing while at the same time main- 
taining precision standards. Tough and strong, the 
alloys have the dimensional stability required for main- 
taining bearing fits and tolerances. Parts such as these 
give adequate dissipation of heat through their high 
thermal-conductivity as compared to other materials. 
With the freedom of design permitted, greater scope 
is allowed the designer to easily add such features as 
heat dissipating fins. 

Let’s Talk It Over... 

LITEMETAL DICAST, INC., is an organization of special- 
sts—men thoroughly experienced in the casting and 
machining of magnesium and aluminum alloys. Our 
equipment includes big machines for big 
machines for little jobs 


Jreater economy. 





OAKITE provucts, Inc. 
34G Rector St., New York 6, N. Y. 


I rT fe r th llow- 
Tell about Oakite methods and mate ials 9 efo 
eli me 


ing jobs: 
| Tank cleaning 
= Machine cleaning 

en Electrocleaning 

Pickling, deoxidizing 

Pre-paint tre atment 

Zinc phosphate coating 


1 
| 
| 
| 
1 

Paint stripping | 
| 
| 
| 
| 
| 
| 


c 








 Steam-detergent cleaning 
Barrel cleaning 
Burnishing 
Rust prevention 


7 r 
ALSO send me a FREE copy of — 
booklet ‘‘Some good things to know 4 





jobs—little 
the right sizes and types of 
; the most modern die casting equipment for producing 
Metal Cleaning’. 


parts from the size of a button to large structural parts 
Complete facilities for secondary operations are aiso 
saa available 

Name 


p> Saemenen 
LITEMETAL DICAST Inc. 


NDUSTRIES 


1925 W WILDWOOD AVE ‘ JACKSON MICHIGAN 





UTFVE OFFICES 
For more information circle No. 78 on the Reader Service Card 
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GYRO FLYWHEELS 


continued from page 43 





< 


After the fly-wheel has been removed from the die, 
the sprue is broken off and the rough wheel goes to 
the trimming lathe shown in Figure 3. 

As the wheels are cast, the spokes do not need any 
trimming nor does the hub. The rim, however, must 
be cleaned up. This operation is done with one set-up 
using tooling that does the entire job with three cuts 
The face of the wheel is first machined with a form 
tool, followed by a cut on each side to shape the rim 
properly and blend the face into the sides at the de- 
sired curvature 

Surface finishing, purely for decorative purposes, 
is the last step before assembly and packing. The face 
and the two rims are painted as is the hub. Two wheels 
are mounted in the finishing jig which is so arranged 
that the entire rotating head can be moved about a 
vertical axis through a wide enough angle so that 
the hubs, both inside and outside, can be reached 
easily by a hand-held brush. 

To make this rotation simpler, and to keep the cost 
and complexity of the machine down, a very long belt 
from an overhead jack shaft is used. The head is 
thus easily rotated and the spring back of the belt 
brings the unit back to normal operating position 
smoothly and easily. As a rule, the rim and the hub 
are painted in different colors. 





Y” The head that offers 


EXTRA 
TAPPING 


HOURS : 


built-in features assure 
continuous operation for 
longer periods! 


On job after job — in shop after shop 
— the reaction is the same: ‘Procunier 
heads cre producing and lasting for 
beyond expectations.’ And no wonder! EXCLUSIVE 
They're more thon just tappers, they're 

precision instruments, corefully ma- “TRU - GRIP” 
chined, accurately ground, balanced 

pre-tested. Rugged. sensitive, they com- TAP HOLDER 
bine advanced features and advan- 

tages that mean just one thing—more is ti 
production for less. Procunier heads 
give you sustcined operation at foster 
speeds, unporalieled accuracy, fewer 
broken taps: less spoiled pieces, per- 
fection in produced parts and less op- 
erator fatigue 


er, small- 
er in diameter 
* effords eosier 
tapping close to 
walls or showl- 
ders. 


Write for FREE Brochure giving complete detolls and 
specificetions on the complete line of Procunier Tapping 
Heods. See how they con help you produce more for less 
for longer periods! 


PROCUNIER SAFETY CHUCK COMPANY 


14-16 S. Clinton St. ° Dept. 11 e Chicago 6, Ill. 
For more information circle No. 87 on the Reader Service Card 











Investment Casters Prefer 
VAN DORNS for 


molding styrene patterns 


Typical pre- 
cision ports 
produced by 
investment 
casting, us- 
ing styrene 
patterns 
moided to 
.003" toler- 
ances on 
Van Dorn 
Presses. 


21/2 oz. Automatic and 2 oz. 
Semi-Automatic Presses 


These injection 
presses feature 
safe, simple 
push-button con- 
trols. Accurate 
temperature 
regulation. Rug- 
ged, compact, 
quiet. 
MODEL H-250 


Power-Operated, 
Lever-Controlled 
Presses — 2-07. 


or 1-oz. models. 
Have many auto- 
matic and safety 
features. 


MODEL H-200 


Plastic Grinder — grinds up 


waste, rejects, etc., for re-use. @ 


Mold Bases for these presses 
available from stock. 
FINANCING AVAILABLE 


THE VAN DORN IRON WORKS CO. 


Cable Address VANDORN"” Cleveland 
2693 Eost 79th Street ero is ee), ee | 
For more information circle No. 68 on the Reader Service Cerd 
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NEW PRODUCTS — cont. 


The blades then are automatically 
indexed into the rinse cabinet 
and around to the original load- 
ing section where they are man- 


ually unloaded. 


The Cro-Plate Co., inc. 
For more information, circle No. 211 on the 
Reader Service Card 


AIR MOTOR 
. ++ features air cushioning 

A newly designed air motor 
with a 24%” bore that features air 
cushioning at either or both ends 
was recently announced. 

The unit has a built-in 4-way 
valve and speed controls; the 


valve is available for either 8 or 
120 volt momentary contact, 12, 
110, 220 or 440 volt maintained 
contact control; direct mechani- 
cal or manual control; air-pilot 
valve control; and air poppet 
valve control. 

The motor is available in all 
standard mountings. It operates 
at air pressures up to 175 psi and 
develops a thrust equal to five 
times the applied air pressure 
The cushioning is adjustable and 
is effective on the final % inch of 
the stroke 


The Bellows Co. 
For more information, circle No. 216 on the 
Reader Service Card 











Are You 


Investigating 


Costs? 


INVESTMENT 
CASTING MAY 
BE YOUR 
ANSWER... 


This housing for a non-lubricating lift plug valve is cast 
in 4140 steel. It is annealed and normalized prior to 
machining and final heat treatment. If the part were 
made from bar stock or a forging. scrap losses would be 
very high and machining costs would be multiplied many 
times over that now needed to finish this 1 2-pound 
investment casting. 


If the rising costs of materials and labor have you 
concerned, you certainly ought to investigate invest- 
ment castings. A good place to start your investiga- 
tion is any part on which multiple machining 
operations are now required. Your re-evaluation will 
point out the ways that investment castings can save 
production dollars: close tolerances, fine surface fin- 
ishes and soundness are assured. And complete 
quality control facilities are available to safeguard 


your savings. 


INVESTMENT and SHELL MOLD CASTINGS, 
IN FERROUS and NONFERROUS MATERIALS. 


Investment Casting Company 


BOX 126, BROWN AVE. 


SPRINGFIELD, NEW JERSEY 


Milburn 6-6260 


Representatives in all major industrial areas 
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QUICK CHANGE COUPLING 
..» for air lines 

A new air-line coupling for 
connecting tools to air lines is 
reported to allow ultra-fast tool 
changing with complete safety to 
the operator 


Vetve Couplin- Locked in “Off end Exhaust” Position 


The coupling is so designed 
that the act of disconnecting a 
tool from the line automatically 
shuts off the air and exhausts any 
high pressure air in the tool be- 
fore complete separation can be 
accomplished. When a tool is con- 
nected the air can not be turned 
on until a positive connection is 
made. 

Another advantage reported for 
this coupling is that the tool can 
be swiveled without danger of 
leakage or without kinking the 
hose 

Cc. B. Hunt & Sons, inc 


For more information, circle No. 213 on the 
Reader Service Card 


AUTOMATIC SLUG CASTER 
...+ for forging or extrusion 

Recently introduced is an auto- 
matic slug caster for producing 
aluminum slugs for impact ex- 
trusion or forging purposes. The 
machine produces these slugs di- 
rectly from the melting furnace 
without any intermediate steps or 
handling of molten metal 

The machine has a pan and a 
water-cooled mold, both of which 
enter the furnace well. The alu- 
minum enters the mold through a 
gate in the pan, and after a cool- 
ing cycle, is passed for solidifica- 
tion. The pan and mold shift to 
shear off the solidified gate, then 
as both rise from the metal, they 
separate permitting the’ slug to 
be ejected down the chute from 
which it would be set into tote 
pans, onto conveyors, etc 

Various sized slugs can be cast 
As an example of the machine ca- 
pacity the builders quote 2,000 to 
3,000 pieces per hour of one inch 
diameter by one inch long slugs 


Stromon Furnace & Engineering Co. 


For more informotion 218 on the 


Reader Servic 





MELTING PRACTICE 


continued from page 33 





If elements of group A are 
present in remelt scrap, or in the 
master melt, losses will range 
from 50 to 90 percent, depending 
on melting conditions. Losses of 
elements in group B on remelt- 
ing will range from 5 to 20 per- 
cent of the initial amount. Losses 
through oxidation will be greater 
in actively stirred induction melts 
and will be greater the longer 
the time and the higher the tem- 
perature. 

In carbon-arc melting, carbon 
and nitrogen pick-up and nitro- 
gen pick-up in induction melting 
will be greater the greater the 
amount of the strong carbide or 
nitride forming elements in group 
A, chromium, titanium, zirco- 
nium, vanadium, tantalum, and 
columbium, and the higher the 
temperature. 

Once a molten bath of metal 
is present, the rate of oxidation 
of most of these elements de- 
creases slightly since the reac- 
tivity of the pure metals with 
oxygen at a given temperature 
is generally greater than its re- 
activity when dissolved in an- 
other metal. Furthermore, less 
of the metal is exposed at any 
one time to atmospheric oxygen 
when the metal is dissolved uni- 
formly in another metal solvent 

In charging a furnace with 
metal for melting, the following 
features must be observed: 


Freedom from oxide (scale 
as well as ceramic oxides). 
Sand blasted, preferably, or 
pickled stock (danger of hy- 
drogen pick-up) is advised 
ya Dry charge. Oxides, scale 
or rust will hold large 
amounts of water vapor. Stock 
which appears dry may be 
quite high in water content 
adsorbed on the surface. The 
danger of moisture is, of 
course, in the introduction of 
hydrogen into the melt. Risers 
and all other hollow porous 
scrap are especially dangerous 
and are best omitted from the 
charge unless it is specifically 
dried at 300 to 400° F before 
charging. 
3. Select the charge to obtain 
maximum density of pack- 
ing for induction melting to ob- 
tain most rapid melting. Uni- 
form stock is preferred and 
Continued on page 72 








give you every. 
quality” you need | 


for better parts “+ 


i 
production and 


performance. "y, 


, 
= Types 302B and 316 are stocked at Latrobe, Pa. 
Other grades for special requirements furnished 


promptly. WRITE! 

HIGH CORROSION RESISTANCE 
HIGH OXIDATION RESISTANCE 
HIGH STRENGTH 

EXCELLENT DUCTILITY 


GOOD GREEN STRENGTH 
WIDE SINTERING RANGE 








STEEL COMPANY 
Latrobe, Pa. 


For more information circle No. 69 on the Reader Service Card 
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N Se amononn 
HYDRO-FINISH 


For easier handling, for add- 
ed efficiency .. . look to the 
new Pangborn Hydro-Fin- 
ish! Hydro-Finish cleans and 
finishes molds and dies in 
minutes, holds fine toler- 
ances. And now it offers many 
new advantages! Pangborn 
has done away with the pump; 
air jet sluriators now keep 
the abrasive in suspension. 
This means a lower invest- 
ment and fewer moving parts. 
Optional equipment includes 
a loading stand that simpli- 
fies handling, washing and 
inhibitor application. The 
cabinet has been redesigned 
for more efficient operation. 
These and other advantages 
make the Pangborn Hydro- 
Finish ideal for precision 
cleaning and finishing! 


For further details on Hydro- 
Finish, send for Bulletin 
1403 now! Write PANG- 
BORN CORP., 3500 Pang- 
born Blvd., Hagerstown, 
Maryland. Mansfacturers of 
Blast Cleaning and Dust Con- 
trol Equipment. 


nqborn 


BLAST CLEANS CHEAPER 
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MELTING PRACTICE—cont. 


generally results in a minimum 
tendency for bridging. 
4. In gas melting, the dangers 
of oxidation are greater 
when the hottest oxidizing 
flame is used; and hydrogen 
pick-up from the water formed 
during combustion is a danger 
with a somewhat reducing 
flame. 
5, In a carbon arc furnace, the 
losses due to oxidation are 
somewhat minimized but are 
still relatively large for group 
A metals. Hydrogen pick-up 
is a definite danger in the more 
reducing atmosphere of the 
carbon are furnace. 
6, If slags could be used saie- 
ly and conveniently, it 
would be desirable to melt un- 
der such a protective cover to 
guard against oxidation losses. 
Using dry charges, the dangers 
due to hydrogen could also be 
minimized. Protective gas at- 
mospheres of the inert variety 
are best and can provide some 
protection against both oxida- 
tion and hydrogen pick-up. 


Deoxidation 


Inasmuch as the group A ele- 
ments oxidize most readily, they 
are the best deoxidizers in the 
same order, within limits which 
will not be discussed here. There 
are, however, large differences in 
the other characteristics of the 
group A elements when added 
to metals 

Calcium, magnesium and cer- 
ium not only deoxidize well but 
they do not leave a strong, con- 
tinuous oxide skin on the sur- 
face of the melt. Less protection 
is afforded with time, but the 
pouring characteristics are vastly 
better. It must be remembered 
that calcium and magnesium re- 
act almost explosively if they are 
not plunged under the metal sur- 
face 

Aluminum and titanium leave 
a strong oxide skin over the 
metal surface, making pouring a 
bigger problem, and result in 
entrapment of these skins in the 
casting 

Tantalum and columbium be- 
have well in all respects but are 
too expensive to use as deoxidiz- 
ers (also beryllium). 

Silicon is one of the poorer of 
the group A deoxidizers and gen- 
erally leaves a glassy slag when 
combined with some other oxides 
such as FeO, MnO, or Al,O.. In 


combination with Ca to form cal- 
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Soft amorphous type 


MICRO- 
SILICA 


with these special features: 





Oil Absorption (G & C) 34.4 to 40.3 ibs 
pH Value 5.0 to 5.2 


Moisture 05% 





PA ANAK 
RT 
New improved BXRds Ms. 
equipment I to NGF 
assures highest m 15 
lity and ‘Cron 
qualit 5 
production % Minys 0 
control. "hows 
WRITE TODAY FOR SAMPLES, 
PRICES AND SPECIFICATIONS 


TAMMS INDUSTRIES, INC. 


228 N. LA SALLE SP, CHICAGO 1} 


C U T PAINTING MASKS 


A competent en- 
gineering staff 
will counsel with 


COSTS “z 
THROUGH = 
INCREASED 
PRODUCTION 


Send for 
Free 


. 
¥ iterature 


Now! 


AUTOMATIC 
MACHINES 
Increase produc 
tion hundreds to 
one over hand 
methods. Reduce 
labor costs. Elim 
inate need of eive pressure and 
experienced ae ai wf 

the mask 
Reduce rejects Free 
both hands for pro 
ductive movements 


50% feeter than any 
other make. Cut sol 
vent consumption 
Avert production de 
lays due to damaging 
of masks by hand 
scrubbing 


CONFORMING MATRIX 


CORPORATION 


346 TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO 
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cium-silicon or calcium manga- Immediately prior to adding signed as president of Michigan- 
nese-silicon alloy, a fairly stiff, oxidizable elements and deoxi- Standard Alloy Casting Company 
solid deoxidation product can be dizers, the temperature should (formerly Michigan Steel Casting 
formed which is based on the be controlled reproducibly. In Company) announces the forma- 
high melting 2CaO.SiO, com- adding elements of the group C tion of the Jackson Metal Com- 
pound. metals (above), no losses need pany located at 17622 James 

On small melts the actual de- be considered. In adding the Couzens Highway in Detroit, 
oxidation power of a deoxidant other groups losses will be expe- Michigan. The principal activities 
as measured by the free energy rienced in proportion to time- of this new company will be buy- 
of formation of its oxide is much temperature factors ing and selling most grades of 
less important than one or more ferrous and non-ferrous scrap, 


of the following features JACK BEAN ORGANIZES specializing particularly in nickel 
1 How fast does the deoxidizer NEW METAL COMPANY chrome — cobalt bearing ma- 


oait tate the wanted tut? Jack Bean who recently re terials 
> c > met ath? 


2. Does it melt in, or does it 

react violently as do mag- 
nesium and calcium in contact 
with air at high temperatures? 





3. Does the deoxidizer leave a 
clean metal surface, a 

powdery dry oxide, a molten 

glassy slag, a solid fused slag 

oer a thin skin? 

4. Does the deoxidizer react 
with the crucible? 

5. Is the density high or low; 

is the melting point high 
or low? 

Small heat deoxidation must 
deviate from melting and pouring 
practices common to large heats 
wherein surface requirements are 
less critical and the final product 
is machined or is a rolled or 
forged product 

The deoxidizer must. be 
plunged under the metal surface 
where it can react safely out of 
contact with the air 

The preferred deoxidizer for 
much of the work should be cal- 
cium-manganese-silicon and cal- 
cium-silicon alloy, cerium alloys 


2 
(Misch metal and others) and (1) 1 that counts | 
silicon because they leave a 7 


clean surface. Pure calcium or 
magnesium are effective when 
used exactly correctly, but may 
otherwise be dangerous A use- Roto-Finish maintains exact tolerances on precision parts with 
ful practice is to deoxidize with 
a small amount of silicon, clean at 
off the glassy slag and then com- | range of finishes applicable to parts of almost any size or shape; 


no significant dimensional changes. It makes possible a wide 





plete the deoxidation with cal- | finishes a variety of materials — at big savings in manpower 
-silicon metal or cerium | 

chamn-altioen oe ee and costs. Without obligation, send sample unfinished parts 
Misch metal 


Implied throughout this pres- to us. Include finished part for guide and your specifications 
entation is the need for close | 
temperature control. Oxidation 
losses increase with increasing | plete process report. You are guaranteed results and a finish 
temperature because metals dis-_ | that counts! 
solve more oxygen at higher 
tapperatures, Acotingy, te WRITE FOR FACT-PACKED ROTO-FINISH CATALOG NOW 
melt should never be uncon- 
trollably overheated. But more 
important is that there is no way 

£ 


of gaging losses of oxidizable e s 
alloying elements during melting | 070° Ottd (Om COMPANY 
if melting times and tempera- Why 


Roto-Finish will finish parts in its laboratory. You get a com 


. P.O. Box 988 
tures vary significantly from 3716 Milham Road, Kalamazoo, Michigan Srene 2.8870 
melt to melt Originators of the Roto-Finish Process 

For more information circle No. 82 on the Reader Service Card 
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LOW COST 
CLOSE TOLERANCE 
CASTINGS 


. Lebanon's new steel casting process offers 
purchasing agents and design engineers these 
quality and price advantages: 


CLOSE TOLERANCES. As close as + or — .003” to .005” 


per inch. 
VV INTRICATE SHAPES. Ideally ted for producing castings 


yf complex design and de 
FOR QUALITY . TH ‘SECTIONS. Metal sections as thin as 


K nife-like edges down to .030’’ or less. 


SMOOTH SURFACES. Surfa 


inches or better. 


iriations held to 125 


LOWER PRODUCTION ets Jobt 
terns can be used. Desig changes 
and inexpensive 
REDUCED MACHINING COSTS. Sn oth, accurate 
greatly reduce or eliminate hining costs 
* SHORT LEAD TIME. 
ADAPTABLE TO MANY CASTING SIZES AND ALLOYS — casting weights up to 


one hundred pouns ds or more. Carbon stee ventional low alloy Ss, stain- 
less steels and the superalloys. 

SEND US YOUR BLUEPRINTS. Our sales engineering department will show 
you how the revolutionary Lebanon CERAMICAST Process can be 
adapted to your project design ' 


ng wood 


\A 
Vv 


FOR PRICE 


“produced under licensing agreement with Show Processes, Ltd. London, Englond 


LEBANON STEEL FOUNDRY 


168 LEHMAN STREET 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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FLUXES 


continued from page 42 





+ 


solution as it will not have had 
time to precipitate out before the 
metal solidified. Depending upon 
the solidification rate, consistently 
gas free castings can only be ob- 
tained by the removal of the 
hydrogen before the metal is 
poured. The dissolved hydrogen 
can be removed by mechanical or 
a combination of mechanical and 
chemical methods. 

In principle, any gas or any ma- 
terial which produces a gas which 
is basically insoluble in aluminum 
can be used to remove the hydro- 
gen. Two commonly used mate- 
rials are chlorine gas and nitro- 
gen gas. Chlorine is probably the 
most efficient remover of contain- 
ed hydrogen as its action is both 
chemical and mechanical. 

As the bubbles of chlorine rise 
in the metal bath they become 
attached to the hydrogen bubbles 
and bring them to the surface 
where they are expelled into the 
air. Since chlorine is a very ac- 
tive material, it can attack and 
cleanse the metal at the same 
time, which in turn helps to re- 
move the hydrogen from the 
metal 
However, chlorine is very dan- 
gerous and extreme care must be 
exercised in its use. Many foun- 
drymen believe that the advan- 
tages obtained from its use do not 
justify the precautions which 
have to be taken 

Nitrogen, on the other 

latively inert m: 

a mechanical action 
removal of hydrogen. Un- 
‘rtain circumstances the use 
pump nitrogen can effec- 
remove hydrogen from a 
All too frequently the ex- 
t obtained 
under ideal conditions, the 


results are 


1 of time required for com- 
»ither ie 


nitrogen and ‘eiiteaiiliie 


plete degassing with « 


is excessively long 
overcome the disadvantages 
ising these gaseous fluxes 
ny foundrymen prefer to use 
yprietary degassing flux mix- 
or their hydrogen removal 
ompounds such as hexa 
oethane, hexachlorobenzene 
im and potassium silicofluo- 
sodium and potassium fluo- 
jium and potassium ti- 





tanium fluoride, aluminum chlo- 
ride and magnesium chloride can 


be used. 


Of course all of these materials 
must be free from moisture when 
they are used, but normal pre- 
cautions are all that are needed 
to keep the fluxes in satisfactory 
condition. Usually two to four 
ounces of the flux compound is 
added to each 100 Ibs. of the metal, 
by either a compressed pellet or 
wrapped up in aluminum foil. 
The flux is plunged to the bottom 
of the pot or crucible and held 
there until the bubbling action is 
expended. Usually one appli- 
cation is sufficient to reduce the 
gas content to a satisfactory level 

If further degassing is required, 
another application can be made 
The entire cycle generally does 
not take more than three to five 
minutes. This is considerably less 
time than is required for either 
chlorine or nitrogen fluxing. 

The use of chlorine gas has a 
tendency to coarsen the grain of 
the metal. Many of the proprie- 
tary degassing fluxes contain a 
grain refining material which in 
addition to producing a degassing 
action actually refines the grain 
of the melt at the same time. This 


is a decided advantage which can 
not be obtained when degassing 
except by the use of these special 
salt fluxes. 

There are times when freedom 
from gas porosity cannot be de- 
termined. In permanent mold and 
die castings having thin sections, 
trouble is sometimes encountered 
with shrinkage if the metal is 
gas free. In such cases the addi- 
tion of hydrogen to the melt, in 
contrast to practices described 
above, many times eliminates the 
defect 
thin, the porosity does not show 
in the castings as the hydrogen is 
retained in solution. The reason 
the increase in hydrogen helps 
eliminate the shrinkage is that 
the dissolved hydrogen precipi- 
tates out enough to act as a block 
and in effect stops the shrinkage 
from forming in a continuous 


Since the sections are 


channel. There may be just as 

much shrinkage present in the 

casting, but it is dispersed and is 

not detrimental. Hydrogen can be 
’ 


added to the metal 
manner by using one of the pro- 


in a controlled 


prietary gassing fluxes which are 
on the market. It is often desir- 
able to add one or two ounces 
per 100 ibs. of metal to insure 
uniform casting characteristics 








Improvement Fluxes 


The ultimate in soundness and 
properties from a 
casting can be obtained only if 
the metal is free from dross and 
foreign inclusions, free of dis- 
solved hydrogen and has fine 


mechanical 


grain size. We have covered the 
first two and would now like to 
discuss the last requirement 
Other things being equal, the 
grain size of a casting is finer with 
a faster solidification rate. Some- 
times even with a relatively fast 
cooling rate, the grain size is not 
as small as desired. Excessive 
flUxing or extended holding at 
elevated temperatures can de 
stroy or reduce the nucleators 
required for fine grain size. It is 
necessary to replenish the many 
nucle lw hich have been destroyed 
to obtain fine grain 
It is possible to do this by add- 
ing a small percentage of some 
of the elements which are insolu 
ble in aluminum such as boror 
titanium, and zirconium. All 
three have been used separate ly 
and in combination with each 
other. The grain refining addition 
an be made by metal riches o1 
Continued on next page 





PERFECT / 


.. . for complete satisfaction 


“oot HENNING 


ZAMAK (Zinc Base) DIE GASTING ALLOYS 


Once you taste the difference between ordinary alloys and H. B. & S. 
you'll never have an appetite for anything but HENNING products. 





We strap Zinc Base Die Cast bars on metal pallets of the same alloy 
to speed handling in your plant. H. B. & S. alloys meet all Government; 


ASTM and SAE specifications. 


Shipments made promptly by truck or carload lots from our own 


private railroad siding. 


{On that next order specify HENNING 
and be convinced of the difference.) 


HENNING BROS. & SMITH, INC. 


91-113 Scott Avenue 


Brooklyn 37, N. Y. 


Are you reeeiving our monthly publication THE 
HENNING MESSENGER? We believe it will 
give you a chuckle or moment's re on during 
a busy day Ask te be put on our mailing lie 


DEPENDABLE SERVICE SINCE 
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with sodium or potassium salts 
such as the fluoborates, the tita- 
nium fluorides, and zirconiun 
fluoride 








fs DIE CAST PARTS toYour Specifications 


A pioneer in the die casting art, Milwaukee has long been a recognized s 
leader in supplying Die Castings as Specified to all types of industry | CAST ALUMINUM without improvement 
for all types of products from small precision instruments to massive flux; 150 X 
heavy duty machinery. That is why you can entrust Milwaukee to 
produce die cast parts to your most exacting specifications — not 
only in dimensions — but in contour, weight, strength, 


pressure resistance, wear resistance, finish and other 
vital characteristics. 
We Operate under the Certified Zinc Plan of the 
American Die Casting Institute, Inc. 


JLWAUKEE DIE CASTING COMPANY | 


4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN 
Established 1909 











CAST ALUMINUM with improvement 
flux 150 X. 


Economically it is usually de- 
sirable to use the salt fluxes as 
many of the metal riches are 
made from these salts and natu- 
rally more expensive. Although 
these salts can be added to the 
metal bath separately, it is be- 
lieved that the best results can 
be obtained by a mixture of the 
salts. This is particularly true of 

. | the aluminum-silicon-copper al- 
POWDERED METALPARTS ss: = sie use sin 
It is usually easier and cheaper 
precision made from exclusively formu- | to obtain a pre-mixed combina- 
lated non-ferrous Sintroloy and Ductiloy tion from a reputable supplier as 
are molded to close tolerances, thereby the labor cost of mixing small 
eliminating machining of intricate shape batches is usually high. As almost 
and high scrap loss. all of the grain refining fl 


ig ixes 


Perhaps we may be able to help you contain salts which produce an 
solve specific parts problems. Get in ie eis: dion odiatena 9 +t of 
touch with National Molded today for wadveursy tenderer ubepr wardie 
prompt attention. 


from these grain refining fluxes 
Write today for detailed information and The 
free literature on cost-saving standard ised ir 
bearings which are available from stock. 


grain refining fluxes are 
am imilar to that 
of the degassing fluxes. They are 


— ao aes llote > con } 
usualy spic aS peliets, OF Car »e 
TORE REE E RE EEE EEE EEE EEE EEE EEE REE EEE EEE EEE EES . “ ~e . *.3 pe let ’ an 


NATIONAL MOLDED PRODUCTS, INC. ee 2 nhe epaegred edhe 


40-42 S. ST. MARYS ST. . ST. MARYS, PA. per 100 lbs. of metal is used. It 
PT TTT iii) is sometimes desirable to divide 
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wrapped in aluminum foil and 


plunged to the bottom of the melt 





the total amount required into 
two or three portions and make 
separate additions. Higher re- 
covery of the grain refining ele- 
ments is obtained if this pro- 
cedure is followed 

To summarize it can be said 
that improved efficiency can be 
obtained in the smelting operation 
by using an ignition type flux 
which will lower the melt loss, 
lower labor costs and result in 
cleaner furnaces. Efficient degas- 
sing can be obtained with salt 
fluxes in less time and with great- 
er assurance than is possible with 
gaseous fluxes. Compounded 
grain refining salt fluxes result in 
excellent grain refinement at a 
lower cost than is usually possible 
with metal riches 


SILICA GLASS 


continued from page 37 





v 


Tooling and Equipment: Simple, 
inexpensive patterns from which 
the porous plaster molds are 
made have proved to be entirely 
practical. A type of dense plaster 
is used for this purpose, permit- 


ting very short lead time and low 
cost for pilot and experimental 
work 

Where short production runs 
are scheduled, a soft metal die 
could be used, similar to those 
used commonly by investment 
casters. For longer production 
machining a set of metal dies 
from brass or any other dimen- 
sionally stable metal, is economi- 
cally feasible 

One common variable that must 
be calculated into investment 
casting tools that can be elimi- 
nated in using the silica glass 
material is the allowance for di- 
mensional change in patterns and 
molds. The Glascast process re- 
quires only allowance for normal 
metal shrinkage, none for dimen- 
sional changes in the patterns o1 
molds 

Undercuts must be eliminated 
and adequate draft allowance 
must be made. Maximum draft 
allowance seldom exceeds five 
percent. Depth of draw and com- 
plexity of shape will determine 
individual draft requirements 

Besides the pattern, relatively 
simple equipment is used for the 
Glascast process: A high speed 
mixer for mixing both the plaste 
Continued on page 79 
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Cu produced Today in the low-priced tila 
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Cont. from page 77 
and the Glascast powder; Drying 
ovens (105-300 F); Furnace (2000 
F); Scales; Mixing containers; 
and such materials as dense and 
porous plasters, mold release, etc. 
Basic material for the process 
is the Glascast powder, which is 
vitreous rather than crystalline, 
and has an approximate composi- 
tion of 96% SiO,, 2.5% B,O, and 
15° others. Its coefficient of ex- 
pansion from 0 to 578 F is 
00000047 in./in./°F 

Why Glascast? Some of the 
special advantages of this process, 
as outlined by the company, in- 
clude the following factors of in- 
terest both to the foundry and the 
casting buyer: 

1. Good surface quality, 40- 
50 microinch finish without 
pitting 
Fine definition, held within 
020. 

. Close dimensional control, 
within 005. 

Low scrap factor, averaging 
10 to 20 percent 

Low tooling costs, permit- 
ting short runs and design 
changes 

Very low coefficient of ex- 
pansion, simplifying dimen- 
sional calculations 








IN All 
MELTING PROBLEMS 
WHERE FLUXES ARE USED 


CASTING PLANTS 
FOR MORE THAN 15 YRS. 


LATEST. 
DEVELOPMENT 


ZINCOREX “DT 


hes been improved to give your meta! 
more fluidity and to prevent siuggishness 
Zincorex ‘DT’ does owoy with obnoxious 
ingredients, will not obsorb woter, re 
duces fumes. Applicetion of JZincorex 

DT’ gives you 

1. increased fluidity of metal 

2. lower rejects ond foulty costings 

3. savings of meto! (retained free 

of dross) 


ALUCO “S” 


is designed specifically for die casting 
cluminum bose metols. With it, you con 
be sure of: reduced oxidction; remove! 
of non-metallic inclusions; sound costings 
with minimum relects 


Write for free samples and technical data 


Atlantic Chemicals & Metals Co 


1-27 N. Kenmore Awe. * Chicago 14 mois 
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No precoat is necessary 
Very rapid preheat, five to 
ten minutes at 1600-1700 F 

. Suitable for high tempera- 
ture alloys, up to 3300 F 
without contamination. 
Suitable for all casting 
methods, gravity pour, cen- 
trifugal, pressure or vacu- 
um. 


DESIGN FOR APPEARANCE 
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The pendulum type of dispenser 
has a valve mechanism built in 
that is also die cast. This valve is 
shown in Figure 1. Here, one of 
the advantages of the die casting 
process is clearly shown. The fixed 
member on which the ball valve 
pivots is cast as a separate unit 
with the pivot holes cored and the 
rivet hole cored. The cap, itself, 
has a zinc pin cast on and to 
assemble, the small casting is 
positioned in the cap and the 
zinc pin peened over to act as a 
rivet. The ball shaped valve part 
is also die cast with the pivot 
holes cored 

Assembly of this valve is done 
by the die casting company prior 
to plating. As is apparent from the 
assembly of the pendulum dis- 
penser, use of the elastic proper- 
ties of the zinc alloy is made to 
hold the swinging member in the 
bracket 

After trimming to remove 
risers and flash, the parts ave 
shipped directly to a job plating 
concern and then to the Ampion 


Corp. for assembly and shipping 


SELL SHELL MOLD UNITS 
IN EUROPEAN MARKET 

The entry of mass-produced 
American-built shell molding 
equipment into the European 
market is foreseen in an an- 
nouncement by Frank K. Shal- 
lenberger, president of Shalco 
Engineering Corp., of a new Eu- 


ropean sales and service company 


Mr. Shallenberger announced 
the formation of Shallway Inter- 
national Corporation, with rights 
to the sales and service of Shalco 
shell molding machines, Shalco 
shell core machines, and certain 
other items of Shalco shell mold- 
ing equipment and accessories 
Head offices of Shallway Interna- 
tional Corporation will be in Palo 
Alto, California 





INVESTMENT CASTINGS IN ANY CASTABLE ALLOY EXCEPT MAGNESIUM 


MACK TRUCK 


Specifioe 


INVESTMENT 
CASTING 


for Vital Part 


Bulldog Symbol of Mack 
Trucks Sturdiness ond 
Dependodility 





M | engineers 


EPCO Investment Casting on the 


specified an 
part that was previously 


ned from 4 inch flat stock 


EPCO Cast in SAE 1045 steel 
ready for use except for tapping 
of '4-20 thread, the lever was made 
it less cost and well within Mack's 
high quality standards 

EPCO Cast levers have been iv 
constant use since 1947, and have 
performed with the same rug 


dependability ‘ xpected in a Mach 


Bus or Truck 


Get an EPCO quotation before 
machining or assembling your 


imtiricate parts 


Ask about our Vacuum 
Casting Process for 
increased quality control 


FREEHOLD RD 
MATAWAN, WN. J 
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Die Casting Machine | 
Over 1100 Free Cycles per Hour 
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Die Casters — 


NAMES IN THE NEWS 


continued from page 27 





v 


to the position of project engineer 
developing magnetic memory de- 
vices and allied equipment was also 
announced. 

The appointment of Robert W. Sel- 
liven, as senior metals processing 
engineer, was announced by Gen- 
eral Electric Company. 

Alan Wood Steel Company an- 
nounced the appointment of C, Ir- 
win Hochhus as plant manager of 
the company’s new Penco Metal 
Products Division. 


Walter E. F. Mamsfield has been 
named district sales manager, New 
England district, for textile sales of 
Celanese Corporation of America, 
succeeding Bartlett Guild, who is 
retiring after 30 years service with 
the company. 
Vascaloy-Ramet.Corporation has an- 
nounced the appointment of George 
W. Miltimore as office manager of 
their Detroit office. 
Bertram F. Ames, general sales man- 
Weite fer Fwee Mastvated Gelder éeatelal ager of Maas & Waldstein, has been 
ng complete date en af models appointed chairman of the Indus- 
AMERICAN DIE CASTING MACHINERY CO. trial Product Finishes Committee of 
1516-C Thomes St. Chicago 22, til. PHONE: Armitage 6-3334 the New York Paint, Varnish & 
Lacquer Association. 


(DIME) EJECTOR PINS axe che Finest Made 


peed Up Your Production—Increase Your Profits! 


estment so low that will amaze you — you can set up this compact 
shop and run high grade castings, up to 2'/, Ibs. at high speeds 





A Satisfied User 
has this to say — 


the original cost extremely low, but operating costs are so low 
e will soon pay for itself. Actual tests operating 8 hours o “After four months of 
o week, show total cost of gas and electricity of ONLY 17 | Continuous service on 
SUR two 8 hour shifts daily 
we are pleased to in- 
form you that the Mod- 
el 60 HYD hydraulic 
zinc die casting mo- 
chine we purchased 
from you is turning out 
perfect castings.” 
"Nome on request 


3 features include — all steel welded construction — 80 ton 
avtomatic electric cycling at high speed —17-%"" x 17-%" 

4 Jie stroke — highest grade controls and valves mounted 
tenance and accessibility — a complete package with self con 


n Air or Hydraulicolly operated plunger goose-neck type for zinc 
cold chamber type for aluminum, brass and magnesium 




















Another Reason Why . 














D-M-E’s SPECIAL HEAT TREAT 


GIVES YOU HARDNESS . 
Where you need it most! ... ON THE SURFACE 


GIVES YOU TOUGHNESS . 
Where you need it most! .. . THROUGH THE CORE 
42 Standard Diameters from 1/16” to 3/4” 
IMMEDIATE DELIVERY ...5 BRANCHES 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbroek 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 








COMPLETE DATA ON PAGE 142 AND 
143 OF THE D-M-E CATALOG. OR 





HILLSIDE, WN. J. wear wewark) 1217 CENTRAL AVE., ELIZABETH 
> CHICAGO 51, ILLINOIS sso: w. ovision street, coumpus 1- 


CLEVELAND 14, 0.—D-M-E CORP. saza axe cr., enoieort 1 
LOS ANGELES 7, CAL. s7o0 sourm wm ster, ADAMS 3-4 





« WRITE TODAY FOR THE 6 PAGE 
EJECTOR PIN DATA FILE! 
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PREHEATED PATTERNS are charged with sand, the 
excess dumped (left) and then cured (right) to form a 


resin bonded shell. 
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A COMPLETED MOLD must 


fastened together. Here the separate halves are fasten- 


SHELL MOLD CASTINGS 





have the two halves 


ed together in a battery of air operated presses. 


Intermixed shell and sand molds in conveyorized foundry give 


A Choice Of Casting Methods For Engine Parts 


As more companies gain know]l- 
edge and experience, the shel! 
molding process is becoming more 
and more widely used to imple- 
ment existing sand foundry facili- 
ties. During the very early stages 
of investigation and of this 
process, many of the more enthu- 
siastic proponents predicted that 
the process spelled the end of the 
conventional green sand molding 
methods. Nothing, of course, could 


use 


be farther from the truth. Where 
the method is applicable, shell 
molding shows some impressive 


manufacturing savings, but unless 
sound judgment is used, equally 
impressive losses can be chalked 
up 

At the Indianapolis, Ind., truck 
engine works of the International 
Harvester Co., investigative work, 
pilot plant operation and finally 
full scale molding of resin bonded 
shells has been the history that 
has led to what the company calls 
CONTOUR molding 

Where the 


process has shown savings due to 


properly applied, 
less metal poured in gates and 
sprues, less metal needed for final 


machining and hence less total 
machining, and lower cleaning 
costs on the castings. At the pres- 
ent time, only four parts are in 


production by this process two 
exhaust seal rings and two ex- 
haust pipe flanges. However, a 
number of other parts are being 


studied for possible application 


the process 


The ng machine used was 
designed and built by Interna 
tional Harvester Co. In general 


t follows the pattern of all shell 
that it 


Continued on next 


iking machines in 


page 


FACTORS THAT AFFECT COST OF CASTINGS 


The CONTOUR molding proc- 
ess, as practiced at International 
Harvester, careful 
analysis of many factors before 
any assurance can be given that 
Be- 


cause pattern costs are so much 


requires a 


an overall saving will result 


higher than for green sand cast- 


ing (in one case about $2300 
compared with $400 for green 


sand patterns) the part to be cast 
must be very stable in design. The 
present tendency, therefore, is to 
use this new process to cast only 
that 
sure of no design changes for sev- 
eral years. The speed of molding 
that is, 


those parts are reasonably 


the number of completed 
molds per hour, is about 50 per 
cent greater than that for 
sand molds 


green 
less skilled labor can 
be used so that the labor charges 
are considerably lower 
However, some 


costs ol 


initial 


International Harvester’s special 


process are higher than in conven 
molding. The sand 
rather 


tional sand 


resin and expensive part 
ing compound cost more. Operat 
ing costs of the molding machine 
are also somewhat higher tha 
those of a conventional sand 
machine 

these 


are higher than 


er or molding 


As against and the 
costs that 
sand molding, there are a nu 
of clear-cut savings 


Under 


, , 
ditions, tne 


ordinary operating 
life of a pattern lo! 
green sand molding is about 

Pres 
the life 


one 
year 


ent 


using a jolt squeeze: 


indications are that 
of patterns for new molding pro 
indefi 


longer life of the 


substantially 
the 


ess will be 
Also 


patterns should result in little or 


nite 


no scrap loss due to pattern weal 
No trouble is experien ed ir Ss 
curing the detail requ 
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TIMES GREATER —— 


SEPARATION in ZINC 
and ALUMINUM MELTING 


WITH HAVILAND FLUXES 


We have customers who are doing it now . . . separating four 
times more metal from dross with Haviland fluxes. They've found 
Haviland separated dross is so low in metal content that pul- 
verizing or mechanical separation is both unnecessary and imprac- 
tical! And they get better alloys, too. 


FAST —even at lower furnace temperatures where other fluxes 
may fail. 

SAFE — no dangerous, acrid, stinging fumes. 

ECONOMICAL — you need less flux with Haviland . . . sometimes 
50% less. You save both time and materials. 


For free samples of Haviland fluxes for your zinc or aluminum 
melting operations, just drop us a line 


FREE BULLETIN —gives full information on these 
two new fluxes. 

48 ALUMINUM FLUX — for use with all alloys and 
any type of furnace. 

3G ZINC FLUX — complete alloy control ... and 
extra metal savings. 


PS 
di il PRODUCTS COMPANY eee 
avi an 421 Ann Street, N.W. Grand Rapids 4, Michigan 


Manufacturers of processing chemicals for the metal trades 














*% ALUMINUM * ZINC 








2220N. ELSTON AVE. CHICAGO, 14, ILL. 
PHONE ARmitage 6-4803 
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CHOICE OF CASTINGS — con't. 


uses a pre-heat oven, a roll-over 
dump box and a curing oven 
There are, of course, numerous 
differences that have been in- 
corporated to best handle the par- 
ticular jobs encountered in this 
foundry. 

The sand used for making the 
shells is standard clay-free bank 
sand with an AFS fineness of 100 
The sand is purchased dry and 
must be maintained that way so 
that proper mixing can be ac- 
complished. In general, the sand 
for this application costs about 
twice as much as that used for 
green sand molds. A portion of 
this increased cost is due to the 
purchases being made in smaller 
lots and a portion due to the more 
rigid specifications under which 
the sand is bought. Storage of the 
sand is in a weatherproof silo with 
a 500 ton capacity. 

At present, 6 per cent of a phe- 
nol-formaldehyde type of resin is 
mixed with the sand. Three dif- 
ferent resins have been standard- 
ized on and can be used inter- 
changeably. No change in process- 
ing or procedures is necessary 
when shifting from one of these 
resins to another. 

Mixing is in a Simpson mulle 
with a 3000 lb. batch on a 15 min- 
ute cycle. Discharge from the 
muller is into a storage box di- 
rectly over the molding machin« 

The cycle for mold making re- 
quires 8 minutes, this is the time 
for a single 20” x 24” pattern plate 
to make a complete circuit 
through the machine. The pattern 
is preheated to a temperature of 
450F to 500F in a two stage oven 
using both an infra-red ray oven 
and a gas heated oven. The heated 
pattern is clamped to the sand box 
of the roll-over dump type 
and a charge of approximately 
100 lbs. of sand is dumped onto 
the pattern. The dump and rest 
period is 22 seconds which allows 
a mold build-up of from 3/16” to 
144”, and the completed shell 
weight is approximately 10 lbs 

After the excess sand mix is re- 
moved, by returning the dump 
box to its rest position, the coated 
patterns moves to the curing over 
The cure is at 1,100F for 15 sec- 
onds. This oven is heated by a 
battery of 18 radiant flame gas 
burners so arranged that a uni- 
form curing temperature is 
achieved over the entire mold 
After curing, the mold is stripped 
from the pattern 





Following stripping, the pattern 
is sprayed with a mold release 
agent; a silicone type material is 
used, diluted 60:1 with water. The 
pattern then enters the reheat 
oven where it remains for 7 min- 
utes. 

The entire travel of the pattern 
is ON a conveyor operating in a 
closed circuit and is long enough 
so that 12 standard plates can be 
in use at one time. Based on an 
8 minute cycle, this gives one mold 
every the 
chine is operated at capacity. 

Both halves pattern are 
molded on the same plate so that 
when the mold is stripped it can 
be broken in half and the two 
pieces fastened together. All mold 
halves are fastened together with 
a polyviny! adhesive, that requires 
three minutes under 


45 seconds when ma- 


of a 


pressure to 
Generally, a small 
amount of the phenol-formalde- 
hyde resin is used to form a tem- 
porary bond while the regular ad- 
hesive is curing 


set and cure 


After the mold halves have been 
cemented together, the finished 
mold goes to the casting floor. No 
back-up of any sort is used and 
the shell molds are mixed indis- 
criminately 
molds on 
All of the thus far 


are positioned so that casting is 


with sand 
the 


molds 


green 
casting conveyor 


made 


flat rather than on edge as is done 
in some foundries. This method is 
believed to give better metal dis- 
tribution in the and com- 
pletely avoids method of 
supporting the molds during pour- 
ing. Shake out and clean up are 
the same for shell molded cesting 
as for those made in green sand 
molds. 

Shifting, swelling, bulging and 
the formation of a heavy flash at 
the parting line 
troubles when green sand molds 
With the 
molds, horizontal shift is reduced 
to zero and if the proper grade of 
sand and 
mold correctly 
trouble with bulg- 
ing. The parting line flash is gen- 
erally 0.010 thick or less 

Casting 
course, a 


mold 
any 


are common 


are used resin- bonded 


resin is used and the 


cured there is no 


swelling or 


tolerances are, of 
touchy Many 
factors will determine how close 
a part can In general, 
however, production runs of the 
parts now being cast show that 
total dimensional tolerances with- 
in a mold half are about +-0.015 at 
the most 

Of course, one of the outstand- 
ing for the of this 
molding process is the reduction 


subject 


be cast 


reasons use 





in machining costs. Of the four 
parts currently being cast in this 
manner, all machining other than 
to grind the residual sprue off has 
been eliminated 


COPPER IN IRON 


continued from page 45 





than copper provided they have a 
mutual solubility with the iron. 
Figure 15 shows the dimensional 
changes obtained when iron pow- 
ders A, B and C are mixed and 


sintered with varying amounts of 
P) 
has a liquid phase eutectic at 
1050 C (1925 F). The diagram may 


serve 


ferrophosphorous (20 which 


as an illustration of the 
shrinkage factor alone 

Further evidence will be found 
in the following experiences 
treatment of 


Prolonged heat an 


iron powder at higher tempera- 
tures leads to a decrease in spe- 


of 


as 


cific surface, increase in size 
the well 
disappearance of surface irregu- 
Such a 


increase 


individual pores as 


larities heat treatment 


will copper growth of 


iron pow ders 





When you buy your die 
castings from Universal, 
you are gaining the serv- 
ices of experienced die 
casting engineers, die de- 
signers, production men 
and management. You are 
putting a well-equipped 
shop to work on your 
castings. You will find, as 
hundreds of other com- 
panies have, that you can 
depend upon Universal 
for quality, service, de- 
livery and prices that will 
help keep your own 
production costs down 


We Specialize In 
Brass Die Castings. 


1 TME WEST IfF’sS... 


UNIVERSAL 
DIE CASTING COMPANY 


5001-05 Santa Fe Ave. * Los Angeles 58, Cal. © Phone Kimball 7264 
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COPPER IN IRON—cont. 
Densification of iron powders 

by severe milling likewise will 

increase its copper growth. 


Summary 

The factors influencing dimen- 
sional changes of sintered iron- 
copper compositions have been 
reviewed, and the results of a 
number of practical tests have 
been reported 

The factors 


the factors causing 


causing growth and 
shrinkage 
during sintering have been re 


garded separately, and an 


DO YOU REALLY KNOW 
THE BEST WAY TO ADD 
TITANIUM TO YOUR MELT? 


proach to theoretical treatment of 
the subject has been suggested. 

Special consideration has been 
given to the case where the cop- 
per addition is below the solubil- 
ity limit of copper in iron at sin- 
tering temperature, and it has 
been shown, that the dimensional 
changes are closely related to the 
particle characteristics of the 
powder and the duration of the 


liquid phase 


t of the above described work 

sen done in the laboratory of the 

naes Sponge Iron Corp. in River 
w Jersey. Gratitude is expressed 





Yes, if you are using the new 80- 
20 pellet to get grain refinement 


in aluminum castings. This new 


system is safer, more economical, 
rolile ML Mol MMelaa¥iceli-Maelibicgelilele)(-— 


way to 


Tilea ek t— 


Tiielall lies elelaela 


percentages. Rossborough repre 
sentatives are equipped to give 
you full information about 80-20, 
and will help you get started in 
your own plant. To find out what 
it's all about, use your Reader's 
Service Card. Circle number 65 to 
receive technical information and 


fohSiitielila-# 


ROSSBOROUGH 


SUPPLY COMPANY 


3376 West 137th Street, Cleveland 11, Ohio 


For more information circle No. 65 on the Reader Service Card 
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OUAENSIONAL CHANGES 


UQUID PHASE SINTERING 


OWURENSIONAL CHANGES VERSUS 





15. Liquid Phase Sintering 
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criticism and help with the dilatometric 
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in your iron powder parts, 
take a look at these 
compacts made from 


HVA electrolytic iron powder 


These four typical structural parts have 
a common denominator: they are all 
subject to high torque and/or impact in 
service. Strength is only one of the advan- 
tages designers can expect from parts 
made of HVA electrolytic iron powder. 
For example: ductility (elongation up to 
32%). low porosity (part #2 is proof: it's 
chrome plated without impregnation) 
and excellent hardenability are only a 
few of the properties you can get. It 
will pay you to investigate all the 
ways that HVA electrolytic iron 
powder can improve your products. 


1. Motorcycle Sprocket Ultimate Tensile 


PARTS PROPERTIES 


2. Sewing Machine Hemmer | | Strength: 57,000 psi 
| 


Foot | 
Yield Strength 
. Meat Ch ther Ri | 
3 Chopper Cutter Ring | 46,000 psi 


4. Meat Chopper Cutter 
Blade Elongation: 15 % 





For facts on how HVA electrolytic iron powder can improve your product, write to 


A. JOHNSON & COMPANY, INC. 


21 WEST STREET ° NEW YORK CITY 6 NEW YORK 


For more information circle No. 90 on the Reader Service Card 


pmm november ‘55 / 85 





Nae OF INDUSTRY AND ASSOCIATIONS 


HIGHER MELTING METALS MAY SOON BE DIE 
CAST, RESEARCHERS REPORT 


The imminence of economic 
production of brass die castings 
due to the development of im- 
proved die materials was reported 
during the closing hours of the 
three-day annual meeting of the 
American Die Casting Institute 

At the special session of the Die 
vasting Research Foundation — 
an organization founded by the 
An an Die Casting Institute to 
ponsor research leading to im- 
provement and broadening of the 
ie. casting 

unced that encouraging prog- 

the development of im- 

die materials should al- 

the economical production of 

pper-base alloys within the 

next few years. Discussion cen- 

tered on the importance of this 

development, as well as on com- 

mercial availability of the die ma- 
terial. 


process—it was an- 


Other valuable results of the 
Die Casting Research Program 
were revealed with the an- 
nouncement that improved die 
lubricants have been developed 
and are in the field testing stage. 

The importance of these re- 
search activities emphasizes the 
growing support that the die 
casting industry is giving the Die 
Casting Research Foundation. It 
is also reflected in the announce- 
ment made at an esrlier session 
that job shop membership in 
ADCI is now at an all time high 

with well over 100 companies 
claiming membership. 

E. V. Blackmun, assistant chief 
metallurgist, Castings Division, 
Aluminum Company of America, 
was elected to the board of trus- 
tees of the Die Casting Research 
Foundation. All other Board 


members continue in office 





YALE & TOWNE EXPANDS 
POWDER METAL WORK 

The purchase of a new plant at 
Addison, IIl., to be added to the 
facilities of the Powdered Metal 
Products Division of The Yale & 
Towne Manufacturing Company, 
has been announced by Gilbert 
W. Chapman, president. 

The newly acquired plant will 
be operated as the Addison plant 
of Yale & Towne’s Powdered 
Metal Products Division of 
Franklin Park, Illinois, of which 
George L. Bachner is general 
manager. It will be principally 
devoted to the production of fer- 
rite components used by the 
manufacturers of radio, television, 
and other electronic equipment. 

Ferrites are sintered mixtures 
of iron oxide in combination with 
varying quantities of other oxides. 
Because of their electrical prop- 
erties, they have proved valuable 
in the production of such com- 
ponents as transformer cores and 
deflection yokes for television 
sets. 

Located on a two-acre plot, the 
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new plant was constructed in 
1954. It contains 12,300 square 
feet of floor space. 

Production at the Addison 
plant was scheduled to begin on 
October 1 


PRODUCES COBALT ALLOY 
CASTINGS IN SHELL MOLDS 

Contract production of small 
shell-molded castings of cobalt- 
base alloys and other non-ferrous 
and ferrous alloys is now offered 
by Crobalt, Inc., Ann Arbor. The 
company has complete equipment 
for making shell molds up to 14” 
x 18” pattern size, together with 
pattern-making facilities, electric 
are furnaces and cleaning equip- 
ment. Present capacity is 1500 lbs 
per shift. 

This new service is based on 2% 
years experience in producing 
cast alloy tool bits and simila 
parts. The company also offers 
development engineering service 
on casting applications. Details 
are available on request from 
Crobalt, Inc., 2800 S. State St., 
Ann Arbor, Michigan 


NEW pty — 
ELECTED AT PRECISI 

Precision Castings Co., Inc., 
custom die casters of aluminum, 
magnesium and zinc, with head- 
quarters at Syracuse, announces 
election of the following new of- 
ficers and directors: 

E. H. Heckett, chairman of the 
board, and director; William J 
During, president, and director; 
J. J. Punke, senior vice president, 
and director; A. G. Lintel, vice 
president, and director; J. T 
Simpson, director; D. M. Horner, 
director: Ross W. Castle, vice 
president, and director; William 
J. During, Jr., secretary, and di- 
rector; Stanley Emerick, treas- 
urer; Ray Hust, asst. secretary, 
and general counsel; A. D. Wei- 
golt, vice president Cleveland 
plant; E. A. Dunning, vice presi- 
dent Cortland plant; Stanley 
Frost, vice president Kalamazoo 
plant; A. G. Chase, honorary 
chairman 


W. J. During J. T. Simpson 


Precision Castings was acquir- 
ed as a subsidiary of The Harris- 
burg Steel Corp., Harrisburg, Pa., 
last July. Messrs. Heckett, Simp- 
son and Horner are also office: 
and directors of the Harrisburg 
Steel Corp. A. G. Chase was for- 
merly board chairman at Pre- 
cision. William J. During, who be- 
came president of Precision in 
1953, continues as president and 
general manager of Precision un- 
der the new ownership 





For more information circle No. 62 on the Reader Service Card 
DIE CASTING ENGINEERS 
FORM NEW CHAPTER 


IN WESTERN MICHIGAN 
A new chapter of The Society | 
of Die Casting Engineers was of- | 


ficially formed when the Western 


. 
Michigan group was awarded a_ | Has Been Producing 
charter at a recent meeting held 
in Grand Rapids, Mich. On hand | E il t ZINC 
to make the presentation in behalf xce en 
of the parent group were two of- 


ficers from society headquarters: DIE CASTINGS 


George Griffenham, secretary, 

and Mike Tenenbaum, treasurer Since 1903 
The new unit represents the | 

first expansion for The Society of | 

Die Casting Engineers since its | We are a bit proud of the fact that 

formation as the Detroit No. 1 numerous of our customers are in the 


Chapter on October 4, 1954 . . 
third generation. 
Officers of the Western Michi- 3 


gan No. 3 Chapter for the calen- | "Teddy" Roosevelt was president of 

dar year 1956 are: chairman, the United States when STROH first ; 

James Thorpe, vice-president-en- produced zine die castings. The fact Inquiries 

gineering for Nelson Metal Prod- ° f th d - 
ae wr that we still serve many of these early Invited: 

ucts, Inc.; secretary-treasurer, C ‘ k 

Herbert Lloyd, Western Michigan | accounts, we believe, speaks volumes 


representative for E. F. Houghton | for the excellence of our product. 
& Co.; and librarian-historian, C 
Nelson Smith of Production Alu- 
minum Company 


Ro igh acd wavtee ssa G) STROH DIE MOULDED CASTING CO. 


head arters j 
> Se gad tal 525 East Michigan St., Milwaukee 2, Wisconsin 








Grand Rapids, Michigan 











PEERLESS 


FLAME - HARDENED 


PINIONS AND RACKS 
for 
DIE CASTING PERMANENT 
PLASTIC MOLDS 


When You Think of 


merece ge ALUMINUM 
Standard + 
icc. tas BRASS & BRONZE 


Special sizes produced to your specifications. Think of Sonken Galamba 
| ET EOI RE 


We welcome your inquiries Ta : 
y q The initials “S-G” on aluminum, 


brass or bronze ingot means 
PEERLESS GEAR & MACHINE CO. uniform quolity that hos been 
produced to meet the most rigid 
chemical and physical specifico- 
tions. Whether it’s for permanent 
320 N. WESTWOOD AVE. mold, sand or die cast, 

TOLEDO 7. OHIO you can be confident 

with “S-G" ingot. 


SONKEN GALAMBA CORPORATION 


Riverview at 2nd Street » Kansas City 18, Kansas 


PRECISION PRODUCTS SINCE 1921 
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For more information circle No. 11 on the Reader Service Card 


New 


records” AUTO- IS 9 Ree 


Made mit mee RINGS 





AUTO-DIESEL Hardened Stee! Plunger Rings have made new records 
that have proven very profitable. IN MANY PLANTS THEY ARE GIVING 
OVER 100,000 SHOTS PER SET. (Names supplied upon request). These 
rings will last for MONTHS insteod of HOURS. This reduces cost of 
maintenance. They are made of cast iron, dieloy cast iron or hardened 
steel especially for die casting machines or for casting zinc parts. 


It will pay to find out what they will do for you 


PLUNGER SEGMENT RINGS 


Down-time is always very costly. This can be reduced as well 


Os expensive repairs by using Auto-Diesel 2 or 3 piece 
Plunger Segment Rings. They will give you LONG LIFE 


Meade of high grade wear resisting iron in sizes from |!/2" 
4" for hot chamber die casting machines. 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. 
93135 Superior Avenue «+ Cleveland 14, Ohio 


to 





Top Quality 
Aluminum and Zine 
DIE CASTINGS 


Plating « Trimming * Machining 
Die Making * Die Casting * Assembling 


Serving the Midwest 


TRI-STATE DIE CASTING CORP., 


Henderson 3, Kentucky 
Affiliate of Tri-State Plestic Molding Co. Inc 


mew voou, 12 Last 4ist Street + curcaco, 176 West Adams Street + sareort, 18401 East Warren Avenue 


For more information circle No. 66 on the Reader Service Card 
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DIE CASTERS RE-ELECT 
TOP EXECUTIVES 

Top executives of the American 
Die Casting Institute were re- 
elected at the Institute’s Annual 
Meeting in September. All of the 
officers—from president through 
the board of directors—have the 
same all-important basic qualifi- 
cation: They are policy making 
executives with practical die 
casting industry experience. 

William J. During, president, 
Precision Castings Co., Syracuse, 
N.Y., was re-elected President of 
ADCI for the 1956 term. George 
Ralls, president, Pressure Cast- 
ings, Inc., Cleveland, Ohio, was 
re-elected vice-president. David 
Laine and W. J. Parker were re- 
elected secretary and treasurer 
respectively 

The national board ef directors 
is elected by the four ADCI re- 
gional groups. Its members serve 
three year terms 

Pacific Coast Regional Group 
directors are: J. C. Bennett, 
(1956) Anderson Die Casting and 
Engineering Co., Los Angeles, 
Calif; R. R. Dreibus, (1957) 
Harvill Corp., Los Angeles, Calif.; 
and A. W. Simpson, III, (1958) 
Western Die Casting Co., Emery- 
ville, Calif. (Figures in brackets 
indicate term expiration dates.) 

The Eastern Regional group di- 
rectors are C. J. Sheehan, (1956) 
Aluminum Company of America, 
Garwood, N.J.: W. G. Newton, 
Jr., (1957) Newton-New Haven 
Co., New Haven, Conn.; and W 
J. During (1958) Precision Cast- 
ings Co., Syracuse, N. Y 

Walter Brown, (1956) Kiowa 
Corp., Marshalltown, Iowa; C. W 
Omann, (1957) Advance Tool 
and Die Casting Co., Milwaukee, 
Wisconsin; and John Kraus, 
(1958) Racine Die Casting Co., 
Racine, Wisconsin, are the rep- 
resentatives of the Midwestern 
Regional Group. 

The Central Regional Group 
board members are H. H. Weiss 
(1956) The Superior Die Casting 
Co., Cleveland, Ohio: George 
Ralls, (1957) Pressure Castings, 
Inc., Cleveland, Ohio and R. A 
Luedtke, (1958) Schultz Die 
Casting Co., Toledo. Ohio 

The Institute’s directors-a 
large were re-elected to serve for 
1956. They are E. L. Anderson, 
Globe Imperial Corp., Rockford 

l.; C. L. Anthony, The Hoover 

North Canton, Ohio: Frank 

Koegler, Doehler-Jarvis Divi- 
sion of the National Lead Co., 
Toledo, Ohio: and L. G. Vander- 





For more information circle No. 40 on the Reader Service Card 
hoof, Stewart Die Casting Divi- 
sion of Stewart-Warner Corp., 
Chicago, Illinois 

Ex-Officio members of the 
Board are Austin T. Lillegren, 
Madison-Kipp Corp., Madison, 
Wis., past national president, and 
David Laine, secretary, American 
Die Casting Institute. 





APPOINTED DISTRIBUTOR 
The J. M. Tull Metal & Supply 
Co., Inc., Atlanta, Ga., has been 
appointed distributor and repre- 
sentative in the state of Georgia 
for Asarcon 773 continuous cast 


bearing bronze products of the | | 4 kw. Poft-Tilting 


American Smelting and Refining 


Company, Perth Amboy Plant, 
—_<@ DETROIT ELECTRIC FURNACE 


a= h TI ° 
WINS ASM SCHOLARSHIP research and small production tool 


An outstanding student in met- A versatile furnace! eye ay in- lming or removable crucibles. Com- 
¥ “ : direct arc electrodes force arc down plete with power and meters in sep- 
allurgical engineering has been over metal for fast moking Cover lifts arate cabinet 
awarded the American Society and swings aside for charging and , 
. pouring. Pot can be transported or rite today for complete information on 
for Metals $400 tuition scholar- tilted to pour from stand. Permanent Type PT Detroit Electric Furnace. 
ship at Illinois Institute of Tech- 


nology “Se? use MT 


John L. Ledman, 6521 S. Mor- ‘ 
ues Meee, Siilaatin. oeieiiaiii DETROIT ELECTRIC FURNACE DIVISION 
is recipient of the ‘award, which KUHLMAN ELECTRIC COMPANY 

1070 26th St. 7 BAY CITY, MICHIGAN 
will provide $200 toward tuition | 
in the fall and spring semesters of Foreign Representatives: in BRAZIL—Equipomentos industrias, “Eiso” Lid, Soo Poulo, CHILE, ARGENTINA, PERU ond 

955-56 acad Poe VENEZUELA: M. Castelivi inc, 150 Broadway, New York 7, N. Y., MEXICO: Cie Proveedora de industrics, Atenes 32-13, 
the 1955-56 academic yea! Apartado 27A3, Mexico 6, D. F., Mexico; EUROPE, ENGLAND: Birlec, Lid. Birmingham 





LUBRICANTS 
FOR FORGING 
AND DIE CASTING 





Since 1870 


* Reduces Smoking * Fewer Rejects 
* Better Finish * Longer Die Life 
* Less Carbon Deposit 


Fiske offers two outstanding Die Lubricants for Die Casting 
and Forging, Upsetting, Extruding and Piercing of all metals. 


No. 514 A HOT DIE LUBRICANT is a graphited product 
for use at temperatures t> 2200° F. and over. It prevents 
hot metal from seizing dies or punches. Produces excellent 
finish with reduced smoking. 


No. 231 DIE CASTING COMPOUND produces fine zinc 
and aluminum Die Castings. Does not fume, flash or give 
off offensive odors. Reduces soldering and carbon formation. = 
Minimum gas formation results in stronger castings. This smooth, intricately designed casting, of OPC £356 aluminum. is a com 
ponent part of a jet de-icer dome assembly for the 100-ton, 600 mile-en-hour 
Boeing Stratojet bomber. Castings like these are delivered to Brooks & Perkins 
. me fabricators, ready for anodizing and assembly—no machinin ¢ finishin 
Information on each of the many Fiske necessary , : 4 —s — = 
Lubricating Specialties is available in m4 oy ports peatuction problems may be solved just as effectively 
° « P . rou he se 0 C remium t t Our llustrated brochur 
bulletin form. Send for bulletins describ- a how OPC is nsinten — aanalicheere te a veriety my 
ing lubricants of interest to you. “ may we send you a copy? 


FISKE BROTHERS REFINING CO. 
Newark 5, N. J. and Toledo 5, Ohio 0 C OHIO PRECISION E CASTINGS, INC. 
METAL WORKING LUBRICANTS Plaster Mold Castings mode from 


| BRASS © BRONZE * ALUMINUM © BERYLLIUM COPPER 
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Can Die Castings Like These Cut Costs For You? 


Every die casting you see here is cutting somebody’s 


costs. And every casting you see here is better because 
of Hoover’s years of die-casting experience 

Since 1922, veteran Hoover design engineers, X-ray 
and metallurgical technicians have been constantly de- 
veloping better zinc and aluminum alloys, improved 
die designs, and more efficient production methods 
The experience and techniques developed through 
these years produces superior castings—at greater 
savings. 

Hoover is now producing strong, well-designed cast- 
ings, like those shown here, for Tillotson Carburetors, 


Alliance Tenna Rotors, Detroit Transmission Division 


For more information circle No 


of General Motors, Ford Motor Company 


Rand, West Bend Aluminum 


facturers who demand precision while they watch co 
a Hoov 


Why not write and ask to have 


gineer pay you a call? Write 


‘Hoover Die Castings,’ an 
THE HOOVER COMPANY 
North Canton, Ohio 


HOOVER @ 


Specialists in the field of quality 
die casting for over 30 years 
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Apex quality ingot is making the die caster’s job easier and his production more economical 
in hundreds upon hundreds of applications that have varying alloy requirements. Apex pro- 
duces to specification—controlling quality with rigid electronic quantometer analysis 
throughout the melting and refining processes. Apex uses microscopic, macroscopic, 
radiographic and x-ray diffraction equipment to insure clean, gas free ingot of the proper 
grain size, fluidity and castability. 

You can depend on the products and service of Apex, one of America’s largest smelters and 
suppliers of aluminum and zinc alloys to the foundry industry. Specify Apex and know 


you're right! For more information circle No. 9 on the Reader Service Card 


LEADERSHIP BACK OF EVERY INGOT 


CHICAGO 


APEX SMELTING COMPANY 






CLEVELAND LOS ANGELES 





